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Study this 
tank battery 
connection. 
Victaulie 
Coupled 


Ohio Oil Company eliminates the 
tedious features of pipe fittings by 
using Victaulic Pipe Fittings and 
Victaulic Couplings. If your lay-out 
does not line up exactly, what's the 
difference? —“Slap on” the Victaulic 
and let its tolerance and flexibility 
do the rest. A Victaulic Fitting will 
swivel in the Victaulic Couplings 
through 360 degrees and will be light 
in any position. If your tank settles, 
the couplings still remain tight. 
Victaulie Couplings are available in all 
sizes from 34” up for vacuum and pres 
sure—for steel, wrought-iron and cast- 
iron pipe. Mail coupon 
deseriptive bulletin. 
VICTAULIC 
26 Broadway 
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HEAVY DUTY 
Roller Bearing 


Whether drilling is wild or tame— 
A Ms | 3 R ( & ra’ N gruelling or easy—deep or shallow, 
American Heavy Duty Bearings sim- 


ROLLER BEARINGS 


























plify and speed the work. 


These bearings serve as the founda- 
tion of all types of the most used 
drilling equipment. Seventeen of the 
leading manufacturers use this “foun- 
dation.” American Bearings are now 
employed for the bulk of this coun- 
try’s drilling at home and abroad. 


American Roller Bearing Co. 
PITTSBURGH, PENNA. 


Pacific Coast Representatives 


Frank M. Cobbledick Co. Edward D. Maltby Co. 
1031 Polk St. 321 W. Pico St. 
San Francisco, California Los Angeles, California 
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HE complete — shut- 

down under martial 

law of the East 
Texas field was termi- 
nated, at least temporarily, 
on September 5th, when 
Sterling, al- 
though admitting he was 
not in agreement with the 
provisions, consented — to 
give the Railroad Com- 
mission's new 


Governor 


He 


Phe Vn 


proration 
order a 15-day trial. 


The order provides for 
225 barrels per well daily 
production, with no maxi- 
mum outlet set for the area. Of the 1,850 completed wells, 
1,690 produced 375,000 barrels the first 24 hours, and the 
output is expected to reach 500,000 barrels daily by October 
Ist, with continued increases thereafter. Production prior 
to martial law restrictions had been close to 800,000 barrels 
per day. 

Considerable criticism of the proration order, as drafted, 
has been made on the grounds that the per well outlet 
basis will tend (for the purpose of increasing allowable out- 
let) to stimulate drilling. 
limiting drilling is one 


The only provision in the order 
stating that only one well, except 
in cases of small tracts, will be permitted to each 20 acres. 

Meanwhile, Governor Murray of Oklahoma continues to 
“sit tight” in regard to his martial law shutdown and the 
situation remains deadlocked with major companies not 
vet (Sept. 9th) meeting his demands for $1.00 per barrel 








By J. L. DWYER 


minimum crude oil prices. The first month of martial law 
shutdown in the state was completed on September 4th 
with estimates that approximately 290,000 barrels of oil had 
been shut in daily. Just what influence the opening of the 
East Texas field will have has not been determined, but it 
is not expected to be helpful to the Oklahoma situation. 

With the East Texas, Oklahoma and Kansas fields closed, 
heavy reductions production resulted in big withdrawals 
from storage and brought about generally higher Mid- 
Continent prices. The most important advance was in the 
East Texas field where 68 cents per barrel price has been 
posted by five major companies. In the Oklahoma-Kansas 
area purchasers have advanced 36 gravity oil to 62 cents a 
barrel. These price increases have been particularly help- 
ful to stripper production and those regions not affected by 
martial law. With the opening of the East Texas field, 
contracts made for 25 cents per barrel or thereabouts were 
being enforced by purchasers and price-cutting in that area 
may again be the order of the day. 

Reiter-Foster Oil Corporation’s test on Greenwood Dome, 
Colorado, has been completed for 60 barrels per hour. It 
proves the existence of a promising productive area. 

In Oklahoma, interest has been centered on the Mid 
Kansas Oil & Gas Company and Ramsey Petroleum Cor- 
poration’s test at Cement, which has established a new Mid- 
Continent deep hole record better than 9,652 feet (and 
still drilling) in testing lower formations of the western 
part of the state. 

Prospects for several deep tests that may reach new 
deep hole footage marks are interesting developments in 
California fields. In several tests unusually long strings 
of pipe have been set, making them ideally equipped for 
deep drilling. 


5B 8 
Production and Refining Figures Furnished by the American Petroleum Institute 














Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, 
Week Ending September 2, 1931 


(Figures in Barrels of 42 Gallons) 





Daily Average Per Cent 





Per Cent Crude Operated - Gas and 
DISTRICT Potential Runs of Total Gasoline Fuel Oil 
Capacity to Capacity Stocks Stocks 

Reporting Stills Reporting 
East Coast 100.0 457,600 72.2 4,860,000 10,803,000 
Appalachian 91.8 100,400 =73.1 1,180,000 1,448,000 
Ind., Ill., Ky. 98.9 335,400 77.7 4,715,000 4,429,000 
Okla., Kan., Mo. 89.6 290,400 66.7 2,448,000 5,192,000 
Texas 91.3 539,200 70.4 6,128,000 11,552,000 
Louisiana - Arkansas 98.9 190,300 82.6 816,000 3,074,000 
Rocky Mountain 89.3 53,300 37.5 1,289,000 817,000 
California 96.5 486,400 55.3 *11,779,000 97,570,000 


Total Wk. Aug. 29 95.0 
= Wk. Aug. 22 95.0 2,458,400 67.2 34,068,000 134,805,000 
otal Aug. 30,1930 95.6 2,439,100 69.2 38,815,000 139,662,000 
The Texas and Louisiana Gulf Coastal figures shown below 
are included above in the totals of their respective districts. 


tae Gulf Coast 99.8 396,700 74.6 4,909,000 8,141,000 
a. Gulf Coast 100.0 127,600 86.5 685,000 


2,453,000 67.1 33,215,000 134,885,000 


NOTE: In all the 
they represent the 
States (stocks at re fineries, 





2,033,000 


refining districts indicated except California, figures in this column represent gasoline stocks at refineries. In *California 
total inventory of finished gasoline and engine distillate held by reporting companies wherever located within continental United 
water terminals and all sales distributing stations, including products in transit thereto) 


Daily Average Production 


(Figures in Barrels) 


August 29, August 1, August 30, 
1931 1931 1930 
Oklahoma 265,850 425,250 574,200 
Kansas 99,550 99,750 115,600 
Panhandle Texas 59,000 54,350 102,500 
North Texas 55,150 56,700 72,100 
West Central Texas 23,150 26,150 52,350 
West Texas 206,050 201,700 277,650 
East Central Texas 53,950 52,350 39,900 
East Texas 597,550 
Southwest Texas 58,750 58,000 93,950 
North Louisiana 29,650 32,350 40,800 
Arkansas 37,300 38,650 54,700 
Coastal Texas 129,000 130,700 180,350 
Coastal Louisiana 23,500 21,800 25,850 
Eastern (not including Mich.) 101,750 100,700 114,500 
Michigan 9,900 7,850 10,150 
Wyoming 38,000 36,650 49,700 
Montana 7,900 8,050 9,400 
Colorado 4,000 4,200 4,450 
New Mexico 43,300 43,700 40,200 
California 505,800 504,200 603,000 
Total 1,751,550 2,500,650 2,461,350 
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HE Carbonic Products Co., Inc., recently placed in 
operation its new plant at Tulsa, Okla., for the 
manufacture of solid and liquid carbon dioxide. Nat- 

ural gas, free from sulphur, is burned under a steam boiler. 
The steam furnishes the power for the plant, and carbon 
dioxide is extracted from the flue gas by means of the 
Girdler Process. The plant was constructed by the Jack- 
son Engineer- 

ing Corporation. 


cr) 


The plant con- 
sumes approxi- 
mately 175,000 


f } cubic feet of 
gas per day, and 
‘ produces about 


six tons of solid 

and liquid car- 

F } bon dioxide. 
The solid prod- 
uct is sold un- 
der the name of 
*Dri-Frost.” 


The flue gases 
are drawn from 
the staek 
through a scrub- 

i ber by means 
of a 12x18-inch 
Roots blower, 
steam engine- 
driven. The gas 
is discharged 
through a_= sec- 
ond scrubber to 
the absorption 


tower. This is 

a bubble type 

ot | tower. An 
ac cena lime 


aqueous solution 
is pumped over 
the top tray, 
and the serub 


* 


bed gas enters 
the bottom. The 


La 


(Left) Tulsa type 
condenser for steam 
boiler. - (Below) In- 
terior of “Dri- 
Frost” plant. 








° © © Gird), 


Solidified Carbo, 


—,, 


carbon dioxide is absorbed by the chemical, Which is } 
absorbent, non-inflammable, and non-corrosive 
metals. 


ighly 


to ferroys 


The carbon dioxide solution is then pumped to the te. 
activator tower through heat exchangers against the reacti- 
vated chemical from this tower. This also is a bubble typ 
tower used to distill off the carbon dioxide. It js heated 
by means of steam coils in the bottom of the tower, The 
pure gas leaves the top of the tower under two pounds 
pressure and passes from here to the compressors, 

The absorption and distillation units of the plant are yer 
compact, and are almost automatically operated. A pres- 
sure regulator is used on the gas to the boiler. It is also 
equipped with a Neilan boiler fuel regulator and a water 
level regulator. Liquid level controls are used on the serub- 
bers and the towers. A temperature recorder and con- 
troller is used on the distillation. unit. A Leeds & North 
rup COz recorder is installed for the flue gas. 

The flue gas contains approximately 10 per cent carbon 
dioxide and about 89 per cent nitrogen. 

The pure, dry carbon dioxide gas is next compressed, 
and liquefied by means of three compressors, which build 
the pressure up to 1,100 pounds per square inch absolute 
in three stages. The Frick method is used to produce 
solid COdz. 

The compressors are vertical, and steam engine-driven, 
he first stage is 9x9 inches, the second 414x6 inches and 
the third 334x5 inches. The gas cylinder on the first is 
water-cooled, the second and third are air-cooled. Th 
compressed gas from the third compressor is condensed t 
a liquid, which is expanded into the snow machine. The 
liquid is first cooled in a heat exchanger against the cold 
gas from the snow machine. 

The snow machine is vertical, and is equipped with tw 
hydraulic compression pistons. It compresses the solid car- 
bon dioxide into a ten-inch cube which weighs about fity 
pounds. 

The operation of the machine consists in expanding 
cooled liquid COz under 1,100 > pounds pressure 
into a chamber. About 50 per cent of it is solidi- 
fied and the remainder of the gas passes out 
through the heat exchangers and cools the incom- 
ing liquid. The heat exchangers are insulated with 
a 6-inch thickness of cork. 

The solid carbon dioxide cubes are wrapped m 
paper and stored in a tank having a capacity ot 
twenty tons. The tank shell is constructed ot 
welded sheet steel and it is insulated with. sheet 
cork about 12 inches thick. One-ton tanks are used 
on the delivery trucks. They are insulated with 
8 inches of cork. 

The liquid carbon dioxide is filled into steel cyl- 
inders and sold principally for soda fountains and 
fire extinguishers. 

City water is used in the plant. A small Fluor 
tower is used to cool the hot water. Tulsa type 


Stanley A. Brander is vice-president and get 
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. the important factors for consideration. He states that 
Vey Process 1 e e e one blast furnace produces in one month more carbon diox- 
ide than the total quantity of the solid product manufac- 
tured in a year in this country at the present time. He 
P states that, like air and water, carbon dioxide gas as pro- 
7 ° By duced has no value, and that the quantity produced in almost 
d lant P any community far exceeds the possible demand for it, and 
On 10X1 2 F. R. Staley that a supply 2 
_ so ancqires value Po ie ; 
Sq as —a_——=x_ only when it 
highly eral manager of the Carbonic Products Company. Ross es tee as 
erroys Campbell, the plant superintendent, supervised the con- silo it peat 
struction of the plant, and is in direct charge of the opera- Autinitiie that 
he re. tion. He has had many years’ experience in the natural une oer 2- 
reacti- eas industry and has done a great amount of development ply in the vicin- \¢ 
€ typ work in the manufacture of liquetied petroleum gases. He sty. According 
heated i; well known, both in the Pennsylvania and Mid-Conti- < dkn cease 
oe * ae 
Phe nent fields. author, a  sup- 
ounds Properties of Solid Carbon Dioxide ply of raw car- ' 
oe Specific gravity, 1.53. | “intl ow 
pres- Sublimation point, (—) 109.6 deg. I*, pe “ ‘ es 
S also Critical temperature, 88.5 deg. I. wre pr " "% : | ; 
water Critical pressure, 1,071 Ibs. abs. di eke : nee yy " 
scrub- Latent heat fusion, 82 B.t.u. per Ib. 1 seme . = = , 
rn Latent heat vaporization, 159 B.t.u. per Ib. aang =o f P 
orth Weight per cu. ft., 90 Ibs. jue * 
: Latent heat sublimation, 248 B. t. u. Jones states ny 
arbon Refrigeration effect, 275 B.t. u. th i pee yo mr, \ F 
The refrigeration available from solid COz is about twice Sk a “e 
esend that of ordinary ice. The fact that it is dry and compact, give by-product 
build and its low temperature, make it a desirable refrigerant. ee ny Aide 
solute In the manufacture of solid carbon dioxide two types of — yalue: 
oduce compression machinery are used. The type used in the (1) Purity. 
plant described are the vertical single-acting enclosed type. (2) Pressure. 
vines. This eliminates stuffing boxes and minimizes the COe gas (3) Location. 
s and loss. Some plants use multi-stage compressors with boost- (4) Seasonal 
rst is ers to handle the low-pressure gas. value. 
The Two types of snow machines may be used—the Dry Ice (5) Safety 
ed t Corporation's and the Frick. The latter is used in this plant. factor. , 
The It is vertical in design and operated by hydraulic pressure. (6)T ime 
- cold The snow chamber is ten inches square in cross section and value. 
the length can be adjusted up to twenty inches. It is well Puritv value 
1 tw insulated. A square piston moved by the hydraulic cylin- Oe, 
1 car- der is fitted in the chamber. The loose snow formed in ~ 
fifty the chamber is compressed to a solid block. (Right) Absorption 
: ] and Reactivation 
rhe commercial use of carbon dioxide for refrigeration Towers, Jackson 
° . ‘ . a : ) 9 Eng. Corp. (Below) 
nding started in 1925. Since that time its use has been increas- Roots blower for 
SSUTE ing rapidly. It is estimated that about 30,000 
olidi- f tons will be produced in the United States this 
out year. As in most new industries, the early prob- 
con- lems of production, distribution and_ utilization 
| with were numerous, but great progress has been made 
in all of these lines and a new and important 
ed] in industry has been created. 
ly ol In shipping ice cream, cartons can be used. 
d ot and the container is considerably lighter in weight 
sheet than ene using ice and brine. Many different 
used insulating materials may be used which would 
with not be practical for water ice. 
Carbon dioxide arrests bacteria growth and 
cyl thus prevents decomposition of certain foods. In 
and the case of most vegetables a low concentration 
ot CC 2 must be maintained to prevent harmful 
‘luor effects. Flowers can be preserved by the proper 
type control of gas concentration. 
eal Regarding the economical recovery of by-prod 
getl- ucts carbon dioxide, Jones? has outlined some of 
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depends upon purity relative to the most attractive source 
for supplying the same market, corrected for purification 
cost on the basis of actual volume produced. 

Gas wells yielding carbon dioxide under substantial pres- 
sure are generally in remote locations, and this operation 
is made to pay only on a basis of volume production, low 
overhead and large enough quantity to bring the transpor- 
tation cost within reason. 

Location is perhaps the most important consideration. 
A central location a short distance from a number of mar- 
kets is more valuable than one located in only one market. 

A source producing heavily during the summer, a very 
little or none in the winter is advantageous in supplying 
a seasonal industry with corresponding peaks. 

Safety factor value is 
supply of carbon dioxide. 


the assurance of continuity of 

Time value is a valuation based on all the other factors. 
When increased quantities of the product are made avail- 
able to the market at the same time and in amounts that 
can be absorbed by it. 


The Girdler Absorption Process 
This process is 
extraction of 
hydrogen sulphide from natural or 
manufactured or flue 
etc., the use ethanolamines. 
The physical properties as given 
R. R. Bottoms! are: 
Specific gravit y—Triethanola- 
mine, 1,124 @ 60 deg. F.; Dietha- 
nolamine, 1,095 @ 60 deg. F. 


for the 
dioxide or 


used 
carbon 
gas gases, 
by of 


by 


Boiling point — Triethanolamine, 
150 mm Press.; Diethanol- 
amine, 271 @ 760 mm Press. 


277 (a 


Vapor pressure, mm Hg.—Tri- 
ethanolamine, less than 0.001 @ 75 
deg. F.; Diethanolamine, less than 
002 @ 75 deg. F. 

Molecular weight — Triethanol- 
amine, 149; Diethanolamine, 105. 


Alkalinity, 1 ce.—cc. normal acid 


—Triethanolamine, 7.53; Dietha- a es 
nolamine, 10.30. L & 
Weight per gal., Ibs. — Trietha- 


nolamine, 9.35 lbs.; Diethanolamine, 1.10 Ibs. 


Specific absorption capacity volumes per volume of re- 


agent—T riethanolamine, 90.; Diethanolamine, 128. 


water solution (a 


100 deg. F.—Triethanolamine, 41.0; Diethanolamine, 48.6. 


Viscosity — Saybolt seconds of 50% 


Freezing point of 50% solution—Triethanolamine, —15 
deg. F.; Diethanolamine, —31 deg. F. 
of 50% solution—Triethanola- 
Diethanolamine, 0.800, 


Specific heat at 25 deg. C 
mine, 0.787; 





Neilan temperature controller and 


N CO, Recorder. 


- , ee oT Py 7 ° 2 _ Tr -« 
Heat of reaction with COs B. t. u. pet Ib.—Triethanola. 


mine, 630.; Diethanolamine, 653. 


Heat of reaction with HzS B. t. u. per Ib—Trieth 


P . . ~ anola- 
mine, 400.; Diethanolamine, 511. 


Soluble in all proportions in water; insoluble jn hvd 
yaro- 


carbons. 


d he commercial products are viscous, hygroscopic liquids 
with a slight ammoniacal odor. The formulas are: 
Triethanolamine, N(CH2CH20OH ): 
Diethanolamine, NH(CH2CH2OH )»2 


In plant operation for the absorption of carbon dioxide 
a 50 per cent solution with water is generally used. 


Triethanolamine has a molecular weight of 149, and that 


of diethanolamine is 105. Since the reaction of these com- 
pounds with acids is quantitative, and since the compounds 
are monoacid bases, one molecular weight of the ethanol. 
amines will combine with one-half molecular weight oj 
either COz or H2S. Therefore. 
by computation, it will be seen that 
one volume of diethanolamine will 
theoretically combine with 128 yol- 
umes of COz or HeS, while one 
volume of triethanolamine  ywill 
combine with 90 volumes of CO» 
or Hes. It has been experiment- 
ally found that triethanolamine 
solution will absorb COz and HeS 
in the above proportions, but, with 
diethanolamine, since this com- 
pound has a little different struc- 
ture, it will absorb under ordinary 
conditions of temperature about 
140 volumes of carbon dioxide and 
200 volumes of HeS per volume of 
found that the 
presence of water is necessary in 


base. It has been 
order to obtain any reaction, espe- 
cially with COz, since the reaction 
occurs between carbonic acid and 
the base. The amount of COz and 
H2S held in combination by water 
solutions of the ethanolamines will 
vary with every temperature and 
concentration of the COz or HS 
in the gas mixture. 

Reactivation can be easily and completely accomplished 
by boiling in a suitable apparatus. This usually consists of 
a standard bubble tower having a kettle with steam coils for 
boiling the solution and a reflux condenser on the top to 
condense the water. 
handled in the 
Losses may occur by 


When the ethanolamines are properly 
plant, decomposition is negligible. 
leakage or by carrying over solution from the absorber reac- 
tivator. 
ance for loss of about 50 per cent per year of the original 


The Girdler Corporation estimates a liberal allow 


solution charged. 
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GREAT LAKES LINE 
OPERATING to CAPACITY 


Gasoline Pump Station Design Pares Operating Cost 


PERATING at full capacity, the Great Lakes Pipe 

Line Co. is delivering two grades of refined gasoline 

from Mid-Continent refineries to terminals in the 
Great Lakes region and intermediate terminals. The prod- 
ucts are loaded in tank cars and trucks at the terminals for 
distribution. Ethy: blending plants have been built at each 
one and the premium product is blended and distributed 
from these points. 

The gasoline is 
pumped through about 
1,400 miles of welded 
4-, 6- and 8-inch lines 
by the Diesel powered 
reciprocating pump 
stations. These brick 
and steel buildings 
and the station equip- 
ment represent the 
most modern design 
in station layout and 
serve to give each sta- 
tion a minimum oper 
ating charge. 

Prime movers in 
the large stations lo- 
cated on the 8&-inch 
line consist of two 
marine type solid in- 
jection engines rede- 
signed in some partic- 
ulars to make them 
applicable for station- 
ary work. Each is a 
six-cylinder, 330 horse 
power unit at 270 
r. p. m. and has a 
14-inch bore and 16- 
inch stroke. Through- 
out the system this 
make of engine is 
used, and where a 





to station tankage. <A transfer pump moves the fuel from 
storage to the overhead working tank. sefore the fuel 
reaches the fuel pump it passes through a strainer, then 
through a meter and through another strainer. 


The engines being well machined and virtually totally 
enclosed, makes for a neat appearing unit, easily kept clean 
when all cover plates are tightened. The engines are easily 

started, with all start- 
ing equipment located 


—_ at one end of the unit, 
> necessitating only be- 


tween 350 and 400 
pounds air pressure. 


Units are directly 
connected to the 5% 
by 24-inch main line 
pumps with self-align- 
ing couplings. To pre- 
vent possible fire 
from following the 
pinion shaft through 
the 13-inch fire wall 
the transporting com- 
pany built a_ special 
housing for the shaft 
and packed it with 
asbestos. This installa- 
tion is made more se- 
cure by bolting boiler 
plate on each side of 
the fire wall to hold 
the packing sleeve. 

Because of the cut- 
ting nature of the 
products being 
pumped a special 
packing gland was de- 
signed by the pump 


unit with less horse One of the reciprocating pumps. manufacturer along 


power is required a 

three-cylinder unit with the same bore and stroke was in- 
stalled. Stations on the feeder lines have engines with a 
smaller bore but the same stroke. With such a layout of 
engines the company has the advantage of having two dif- 
ferent horse power prime movers with interchangeable 
parts and many of the parts of the smallest engines are 
interchangeable with those of the larger engines. Thus, 
less money is tied up in spare parts at each station and 
there is less possibility of a long down time as a result of 
a broken part which may be located in any one of the sta- 
tion warehouses and could be rushed to the job quicker than 
it could be obtained from the factory. 

All of the engines are fueled with a clean grade of fuel 
oil purchased from refiners and shipped in tank cars 
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with a pressure lubri- 
cation system. The latter is cared for by a four-plunger 
lubricator operated by one of the plungers. The remainder 
of the pump lubrication handled by a gravity feed system 
in connection with a small pump operating off another 
plunger. This pump picks the oil out of the sump tank and 
delivers it to the overhead tank. The lubrication system 
has been worked out so there will be no contamination of 
the lubricating oil with gasoline. In starting, a small hand 
operated pump is located on the fire wall to fill all lubri- 
cating lines and insure lubrication of all moving parts of 
the pump. 
30th the pump room and the engine room of the stations 
are exceptionally well ventilated to insure removal of any 
gases that may escape from the pumps. This is accom- 








Auxiliary generating unit. 


plished by a double row of windows in the side walls, which 
also add to the natural lighting advantages of the station, 


and with a row of ventilators in the roof. 

In addition to this the 
doors leading from the 
engine room to the 
pump room, through the 
office in one of the 
buildings, are made of 
steel and close auto- 
matically by means of 
weights. In the event 
of a fire these doors 
will slam shut when the 
fusible plug attached 
to the weight suspen- 
sion wire is melted, and 
prevent fire from _ fol- 
lowing that opening to 
other quarters of the 
building. 

3y using recent de- 
velopments in building 
lighting the electrical 
engineers installed an 


artificial lighting system which does away with dark cor- 


ners and shadows. This, in connection with 


and emergency repairs. ll fixtures are vapor 
proof and plugs for trouble lamps are spark 
proof. 

All of the station wiring and piping is located 
in large, roomy conduits which are covered with 
steel grating. These conduits not only make the 
piping more accessible for inspection and _ re- 
pairs, but eliminate stumbling hazards. The 
engine room piping comes straight up the floor 
and sweeps over to the units and is con 
nected with radius bends. The exhaust piping 
is heavily insulated and the exhaust heat is car 
ried to atmosphere through those lines. The ex 
haust lines are the only ones exposed outside 
the building. 

The engine air intake lines are located in brick 
boxes just inside the building adjacent to the 
wall. A louvered opening was built in the wall 
and an air filter fitted into it so that all intake 
air may be filtered. The box permits ready ac- 
cess to the filter so it may be removed and 
cleaned. A heavy frame cover fits over the box 
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station 
painting, gives ample illumination at night for operation 
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Station manifold. The heating plant 





Coupling 





the 
small centrifugal pumps are set on concrete blocks in 


burner for the boiler and the heat is transferred to the 
station building radiators through insulated piping. The 
boiler is equipped with an especially high stack as a safe- 


to prevent foreign material getting jn the box 
and behind the filter. ‘ 

At the stations located close to power line 
electrical energy for driving auxiliary equi : 
ment and lighting is purchased. Otherwise ol 
erating equipment is installed. Each unit at na 
stations drives a generator through a chain drive 
off the shaft between a bearing and the fire wall 
The latter type of drive is relatively e: 


ASV to re- 
move and is covered with a sheet metal housing 

For emergency use a gasoline engine-driven 
generating unit is located in the engine room 
and is of sufficient size to generate power " 
the station auxiliary equipment and lighting. 
Starting air is compressed by a motor-driven 
compressor and stored in two vertical starting 
air tanks in the station. 

Circulating pumps, transfer pumps, the water 
treating plant and heating plants are located in 
auxiliary building adjacent to the main station. The 


in one end of the building. These are all motor. 
driven units and the 
Water pumps are di- 
rectly connected with 
self-aligning couplings, 

It is necessary in sey- 
eral of the stations to 





treat the engine water 
for hardness. This js 
accomplished with a 
manufactured water- 
treating plant which is 
operated to treat make- 
up water. Cooling 
water to the engines 
gravitates from an 
overhead tank and is 
returned over a water- 
cooling tower and then 
returned to the over- 
head tank. 


consists of an oil 


il 


between engine and pump shaft and chain drive on generator. 
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€ box euard against fires possibly originating 
from that source. 
lines Starting equipment for the motor-driven 
up. units is located in attractively built batteries 
' gen- close to the units which they control. Each 
- Such switch is oil-immmersed and some are fool- 
drive proof to the extent that they cannot be 
Wall, opened until the switch is cut off. 
0 Te. The switchboard in the engine room is 
sing, 4 dead front installation and its design 
riven makes it difficult for an operator to get a 
room shock. Two of the panels for the board 
t for are for the electrical equipment and_ the 
iting. third panel holds the operating instruments. 
Tiven At the top of the panel are two pyrometers 
Tting with which periodical checks are made of 
the exhaust temperature of each cylinder 
Vater on each unit. In the center is a clock and 
ed in below it are located the indicating pressure , 
The gauge and the recording line pressure gauge. One of the 330 h. p., six-cylinder Winton Diesel Engines. 
in a Indicating pressure gauges are also located 
otor- on each pump and another gauge on the discharge line in and auxiliary equipment are painted a light gray color and 
the the manifold pit. The manifold is of the cross-over type of | some of the piping is painted black. The floors were fin- 
di- construction and high ished with metallic con- 
with pressure gate valves crete and have been 
ings, were installed. The dis- waxed with a_ special 
Sey- charge line from each red-colored wax used 
Is to pump is equipped with especially for such sur- 
ater a relief valve set to faces. This, when pol- 
iS is pop before any damage ished after being al- 
ha may be done to the lowed to dry several 
(er- manifold connections or hours, imparts a glossy 
h is valves. Each line in the finish to the floor and 
ake- manifold piping is adds to the trim ap- 
ing painted and stenciled so pearance of the station. 
‘ines the operator may readily It also is impervious to 
an follow the piping. The oil and thus is pre- 
| is sump in the manifold is vented spotting by oil 
ter- emptied by a manually- dropped on the floor, 
then started, motor - dri ven Seite sneniidiscieds ai taal aie: indi aban aa which escaped the no- 
ver- sump pumping unit. tice of the crew mem- 
The interiors of the stations are kept in a neat condition bers. For a few feet up from the floor on the walls a dark 
ant and all of the machinery has been painted. The engines green paint was used. The remainder of the walls and ceiling 
oil is finished with white paint. 
the Each of the stations has two 
The floating roof tanks to handle 
ate- the products pumped. The 


terminals have considerable 
more storage, depending upon 
the requirements. In operation 
the transporting company han- 
dles two separate grades of 
gasoline. When running at ca- 
pacity the pumps are usually 
operated at about 800 pounds 





pressure and the incoming 
stream at each station is de- 
livered in one tank and _ suc- 
tion taken from the other 
working tank. 


F 


The dispatcher can calculate 
to a close time when a product 
will arrive at one of the sta- 
tions. The operator is informed 
of this and near that time 
starts. sampling the incoming 
stream. When the gravity of 





the product changes he switches 





Battery of circulating pumps. tanks. 
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Modern Equipment 


Important Aid m rilling the Deepes 





—— 


HE excellence of modern drilling equipment has played — pipe, which would be the 65-inch casing, offers Possibili. 


a most important part in establishing a new deep drill- ties of other casing records. The only casing in the wd 
ing record for the Mid-Continent oil area by the Mid- at the present depth is 64 feet of 12%-inch surface Pipe 
Kansas Oil & Gas Co. and Ramsey Petroleum Corp. in their and the nine-inch, 40-pound string, products of Youngstown 
Preston Culp No. 6 test, which has reached a depth Sheet and Tube Company, cemented with 1.59 
of 9,652 feet (Sept. 9th). This is the deepest hole sacks of cement at 5,515 feet by the Halliburtoy 


ever drilled outside of California and is steadily cementing method. 

















approaching the world’s deep hole footage mark, 
which is slightly below 10,000 feet. The out- 
standing feature of drilling operations on this 


The casing program, thus far, has not been 
out of the ordinary. In California the longest 
string of nine-inch casing ever set was re. 
cently cemented in the North American Qj 

Company's Blauvelt No. 1, at a depth of 

8,430 feet. However, the Preston Culp cas. 


well has been the elimination of trouble of any 
sort—a tribute to manufacturers of modern, 
heavy-duty drilling machinery, and to the 
skill and care of the drilling crews. The ing record is very interesting because of 
Preston Culp well is located in the western 
portion of the old West Cement pool, a 
few miles west of the town of Cement, 
Caddo County, Oklahoma. The depth and 

a number of other interesting features 
have combined to make it the most 
closely watched drilling test in the Mid- 
Continent from a mechanical stand- 
point, and naturally of interest as a 
valuable source of geological infor- 
mation, while its location makes it 

ot prime importance to Western 
Oklahoma, which is likely to be 

the scene of the next big drilling 


the large amount of open hole beneath 
the nine-inch string, which is quite g 
drilling feat, more so on account of sey- 
eral showings of oil and gas. 

The dependability of the modern 
equipment used in drilling this well 
and the fine workmanship of the two 
drilling crews is attested by the fact 

that there has never been a fishing 






job. All the equipment is of the 
heavy duty, enclosed, roller bear- 
ing models, embodying modern 


VATK 


h 


ME WAY mwa. =~ 


features of safety, durability 
and strength. Drilling has been 


Vie it’ 





campaign in the state. 
It is not unlikely that the test 
may set a new deep hole figure 


aa lk 


tai 


remarkably steady, in all there 






has been approximately a 


‘- 
" 


month's shutdown resulting 


before drilling is stopped. The from a few days lost time at 


well is ideally equipped to add different periods to make a 
many more feet to its rec- few repairs or changes in the 
ord if drilling is continued. equipment. The location for 
and no plans for its abandon- 
ment have been 
made. It is the 


deepest 8%-inch 


the well was staked Decem- 
ber, 1930, and the 
day after Christ- 
mas actual rig- 
hole in the world, . ging-up of the 
and after setting 


drilling machinery 
another string of 


was started. Drill- 








Above — View of the 
well with 102 stands of 
drill pipe stacked in the 
rig. 

The Drilling Crews: 

Front row, left to 
right: H. E. McNees, 
geologist, Ramsey Petro- 
leum Corp.; L. W. 
Jones, geologist, -M:d- 
Kansas Oil & Gas Co.; 
O. V. Dill, district fore- 
man, Mid-Kansas Oil & 
Gas Co. 

Center row, left to 
right (crew on evening 
tour): J. F. Hughes, 
sample catcher, Mid- 
Kansas Oil & Gas Co.; 
Pete Weise, derrick 
man, H. L. Blackstock, 
drilling contractor; 


B. Goodwin, pipe racker, 
H. L. Blackstock; D. B. 
Butler, fireman, H. L- 
Blackstock; Y. Boles, 
driller, H. L. Black 


stock. 


Back row, left t 
right (crew on_ morning 
tour): Pat Dailey, 
sample catcher, Mid- 
Kansas Oil & Gas Co. 
Jess Collins, fireman, 
a. i Blackstock; 
George Allen, floor 
man, H. L. Blackstock: 
Albert Beveridge, pipe 
racker, ie Black- 
stock; J. D. Bailey, 
derrick man, H. . 
Blackstock; W.M 
“Bill” Bailey, driller, 
H. L. Blackstock. 
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SSibili- ing operations were not begun until January 4th, 1931. At never placed on the bit. While drilling, the indicator is 
le well the present depth approximately 25 feet of hole is being set for 50 pounds pressure. — . 
> pipe, made daily, despite the fact that considerable time is con- Drilling contractors have given unlimited praise to the 
sstown sumed with coring operations. To ascertain if depth meas- performance of the drill pipe. Four-and-one-half-inch O. D., 
1500 urements were correct, a steel line measurement 16-pound, National Tube pipe, equipped with 
burton was made at 8,284 feet and showed the footage 4-inch A. P. I. Union Tool Company tool joints, 
record to be two feet short of the actual depth. has been used since setting the 9-inch casing. 
t been Coring has occupied much time, every impor- There has been no difficulty in drilling, although 
Ongest tant change in formation being cored since the some exceedingly hard formations have been 
aS te. well was started. Exceptional success in cor- penetrated. Extreme wear of the drill pipe 
in Oil ing operations has been a feature of the well and casing from friction is prevented by the 
th of down to the present depth, with Hughes core use of Bettis drill pipe protectors. It requires 
P Cas- barrels used all the way. Sample grabbers 108 stands, three joints to the stand, 
ise of have been used to catch samples of the mud of drill pipe to reach the bottom of 
Neath returns since the well was first started. the hole. The crew is able to make 
lite a These grabbers took samples every ten the round trip, bring the pipe out 
t sev- feet to 3,100 feet, at which point they and put it back on bottom, in about 
were set to secure samples every five seven hours, which is fast time, con- 
odern feet. The well entered the Pennsylva- sidering the amount of pipe that must 
well nia formation at 3,400 feet and is still be handled. Hughes rock bits have been 
> two in that formation. It is hoped that used practically all the time. Hard 
- fact the well will encounter the same formations have put them to severe 
shing structural conditions found in the tests, but at no time has drilling 
r the Oklahoma City field, 75 miles away, been materially delayed on_ this 
bear- where horizons between the Ar- account. All the drilling has 
dern buckle lime and Pennsylvania been done with steam as power. 
bility strata were eroded. Steam for operations has been 
been A feature of the hole condi- generated in four 125 - horse- 
here tion is the freeness with whick power, 300-pound working pres- 
ly a the drill pipe turns, indicating ‘ sure, closed bottom, super- 
Iting that a good hole has’ been heater-equipped Kewanee boil- 
e at made. There has been only ers, fueled with natural gas. 
ea one test made to determine Two 10x444x10 Worthington 
the the deviation from vertical in steam pumps are set directly 
for the hole. An acid bottle test behind the firing end of the 
eml- at 5,200 feet showed the hole boilers for boiler feed pur- 
the had varied from poses. All steam 
rist- vertical only 4.8 lines have been 
rig- degrees, made as short as 
the Considerable possible. The lines 
lery credit for the are very tightly 
rill. straight hole is coupled, with most 
probably due to of the nipples, el- 
7s close adherence to bows, ete., carry- 
: a Martin-Decker ing The Crane 
ker, automatic record- Company trade- 
’ 4 ing weight indica- mark. 
a tor that is attached The drilling en- 
to the dead line. gine is a 12x12 
0 Through close twin cylinder Ideal 
4 watch of the re- Ajax, roller - bear- 
~ cording meter too ing, enclosed, heavy 
- much weight is one-piece main 
oor 
ck; 
ipe 
ck- 
ey; Top — The traveling 
L. block, hook and eleva- 
M. V tors in use while run- 
er, ning pipe into the hole. 
Left — The four 125 
horsepower boilers. 
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The two boiler feed pumps. 


frame unit. It is securely anchored down to prevent rack- 
ing by vibration, a large diameter pipe has been laid across 
the head end of the engine and this is tightly fastened by 
a bolt set through the pipe to a hook bolted to the rig floor. 
The drilling engine is equipped with a 250-pound design 
separator, separator receiver and an automatic trap for 
throwing off moisture in the steam. 

The drilling engine drives by a heavy-duty Link-Belt 
Hyper chain the National Supply No. 34-26, 3-shaft, 4-speed, 
26-inch diameter grooved drum, 22,125-pound drawworks, 
which is a two-post unit, making it close coupled, and 
leaving considerably more working space at the ends. The 
line shaft is fitted to a Hill & Foster automatic cathead. 
Brake mechanism is of the single adjusting anchor screw 
type with a 46-inch diameter by 10-inch wide brake rim, 
equipped with Rusco brake lining. Moving chain drives 
of the drawworks and drilling engine are guarded with 
heavy metal shields. 

The rotary turntable, like the other equipment, is an 
extra heavy, all-steel, enclosed, oil-bath unit designed to 
withstand the severe shocks of present-day deep drilling. 
It has a heavy one-piece steel frame consisting of skids, 
base and housing, with an opening 27!4 inches in diameter, 
and is maintained in alignment with a large ball bearing 
and additional hold-down ball bearing. The table load is 
carried by an extra heavy-duty ball bearing. 
It is an Ideal product sold by The National 
Supply Companies. 

The wire line being used consists of 2,500 feet 
of 14-inch diameter, approximately 3! inches 
in circumference, Roebling blue center, 6x19 
steel cable. Severe strains and bends in the 
line are prevented by the large crown and trav 
eling block sheaves and the 26-inch diameter 
grooved drawworks drum. The Regan crown 
block, while large, having a big load capacity, 
six sheaves, and weighing better than 6,000 
pounds, has a low center of gravity and is quite 
compact. The Regan traveling block is a com 
panion to the crown block, being large and hav- 
ing five sheaves, 76-inch construction, with a 
weight of 7,300 pounds. The Ideal casing hook 
is of the spring, 9-inch type, and the Byron 
Jackson 4-inch elevators in use are of the heavy- 
duty, slip-grip, side-door type, easily engaged 
or disengaged from the casing or drill pipe. 


lFour-inch Ideal rotary pipe slips, 4-ineh Byron 
y pl | : 
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Jackson tongs and Ridgid wrenches 
The Ideal swivel is a 6-inch. 


eS are in use 
; P F ot /6-ton Work- 
ing capacity, embodying all important 





features 
that are essential to meet the demands Of dee 
drilling, including large fluid passage. a 
aligning wash pipe, all-steel construction ‘a 
all bearings of the anti-friction type. It Bias 
weight, complete with coupling, of seamed 


mately 2,400 pounds. The rotary mud hose con 


necting the swivel with the mud line from the 
slush pumps is of all-steel, flexible joint design 
manufactured by Champion and Barber, |; fin 
as few bends as possible, and large passage to 


eliminate friction. 





Mud pump pressure of 1,000 pounds js Te- 
quired to keep the rotary mud in the hole jy 
circulation, according to a Decker hydraulic 
pump pressure gauge. This pressure is maip- 
tained by two 14/2x7!ox18 Ideal duplex steam 
slush pumps, capable of handling large volumes 
of mud at high pressures. The pumps are rated 
for 250 pounds steam and 1,500 pounds water 
pressure. They are of the straightaway type with large 
direct fluid passages with a minimum number of bends, 
An 11-inch diameter by 48-inch high, seamless steel air 
chamber gives a satisfactory cushion against the high pres- 
sures. Each pump weighs 15,500 pounds without steam 
and mud line connections. 

Rotary drilling mud is kept at a weight of 11 to 12 pounds 
per gallon and of the proper viscosity by means of mixing 
Aquagel and Baroid with the mud cuttings and_ water, 
Mixing is done by the hopper and large drum method and 
the compounds are heated before being introduced into the 
pits. This method has at all times assured the crew that 
proper dissolving of all lumps in the commercial clays was 
being accomplished and that it was being properly mixed 
with the mud formed by cuttings from the well. 

The derrick is a 122-foot steel Parkersburg that has been 
relegged to give it additional load capacity above its nor- 
mal rating of 323,000 pounds. \mply supported on large 
concrete corner posts, the derrick has never required any 
expenditures for repairs. The base of the derrick is 24 
feet square and the top is 5 feet 6 inches square in the clear. 

Harry Blackstock, prominent Mid-Continent drilling con- 
tractor, drilled the well to a depth of 6,500 feet, at which 
depth the Mid-Kansas Oil & Gas Company assumed charge 


of operations. Practicafly all the rig equipment now 





Mud-mixing hopper and drum. 
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were at 3,280-3,300 feet and 3,375-3,406 feet. 
The best showing was from 8,395-4,100 feet. 
where a strong gas pressure and a good oil 
show was picked up. 

Western Oklahoma during the past four or 
five years has been considered the most impor- 
tant undeveloped area in the state. That portion 
of the state is a vast area practically sur- 
rounded by oil-producing regions, but has re- 
mained unexplored during the years, due mostly 
to lack of proper drilling equipment for reach- 
ing the producing formations that were known 
to be quite deep. In recent years, when modern 
drilling equipment has been available, the area 
has received a number of tests, but any concen- 
trated development has been pushed into the 
background by, first, Seminole, and later by the 
Oklahoma City field; however, the latter field 
has only increased the belief that the district 





The drilling engine. Note how it is anchored down. 


on the well belongs to Mr. Blackstock, and the fine condi- 
tion of the upper part of the hole, which is so important, 
speaks well of his work. 

The well has found a number of oil and gas showings. 
The last one encountered was from 8,868-73 feet, which 
was strong enough to work the rotary mud. When the well 
is allowed to set for 12 or 15 hours the pressure in the hole 
builds up sufficiently to begin working the rotary mud, and 
when the last showing was penetrated it was thought for 
a while that the well might blow out and the McEvoy blow- 
out preventer was closed to avoid such an occurrence. The 
blow-out preventer is operated by means of a long, heavy 
arm projecting from the rig cellar about 25 feet. A heavy 
wheel on the end of the arm furnishes an easy, quick means 
of closing the preventer. The 9-inch casing is also equipped 
with a 5,000-pound test Hughes Tool Company master gate 
as an additional safety factor. 

Several other gas-bearing formations have been pene- 
trated beneath the 9-inch casing and several carried oil with 
the gas. Other heavy showings were found at 8,835-40 
feet; 8770-96 feet in gray sand; 8,395-8,410 feet in hard 
gray sand; 7,738-7,744 feet in dark gray sand; 7,311-30 feet 
in hard gray sand; 6,767-6,779 feet in hard gray sand; 
and at 6,040-6,080 feet in brown and gray sand. Two show- 
ings were found before the 9-inch casing was set. These 
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has great oil possibilities. 

The Mid-Kansas and Ramsey test has borne 
out the information that pay sand will be far beneath the 
surface in the district, but the numerous showings and ease 
of penetration will greatly assist in drawing more atten- 
tion to the region. Therefore, the Preston Culp well may 
be considered a forerunner of other 9,000-foot holes in 
the state. 


Prior to the establishment of a new deep drilling record 
in Oklahoma by the Mid-Kansas and Ramsey hole, the 
deepest test in the state was the Sinclair Oil & Gas Com- 
pany'’s Howell No. 1, SW Section 14-26-24w, another west- 
ern Oklahoma well but located far to the north of the 
Preston Culp well. This test reached a depth of 8,583 feet 
in 1930. For several years previously, except for short 
periods, wells in western Oklahoma have held the state 
deep drilling record. 


















(Above) One of the large mud 
pumps. 


(Left) A view of the rig floor, show- 
ing tongs in foreground, swivel in 
| background and weight indicator at | 

left-hand side. 
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Making Oi 





By K. C. 
OR a number of months, oil companies in the Mid- 
Continent have been in a quandary regarding their 


small pumping wells. 
production have been operating in the red for quite some 
time. It would seem that when crude prices slump to the 
low levels reached recent months, 
wells are left gasping for breath 
killed off by abandonment 
shutting in until prices 


Many leases in areas of settled 


many small pumping 
either to 
or rendered hors-de-combat by 
improve. This condition has been 


and have be 


responsible for renewed efforts to raise the standard of 
efficiency of oil well pumping operations in general. 
Effecting economies at pumping wells becomes an in- 


creasingly difficult problem and explains why the technical 









il Well Pumping Operations 
More Profitable 






SCLATER 
erally recognized that controlling the rate of output in flys 
: 1 
fields increases the ultimate recovery of oil, and there ; 
18 


no valid objection to extending this principle of Operation 
to many old fields. Frequently a producing well wil] cause 
injury to the offset well of a neighboring producer. Both 
operators would be greatly benefited by shutting jn on 
well and sharing the production from the remaining well, 
As it is, all operators are compelled to produce their wells 
at a harmful rate because of the offsetting conditions ¢ 
exist in the average field. There are other advantages to 
a co-operative method of production in a_ pool; Water 
encroachment be controlled, suitable pumping speeds 
can be employed, and, if desired, an effective repressuring 


lat 


can 








staffs on oil companies have, of late, been preoccupied program can be carried out at minimum expense and with 
scanning their well-pumping operations. maximum benefit to every operator in the pool. 

What follows in this article Economies can be made py 
is a résumé of information on : improvements in production 
this problem elicited by the “THis MONTH'S COVER practices and the adoption of 
writer from those who are en- modern equipment suitable to 
gaged in checking up well- be Dine opinion is: that the front cover. pein? se the job. One company is re- 
pumping operations for their | eee issue of THE PETROLEUM | ENGINEER. x grinding balls and seats. Since 
company in the Mid-Continent \e takes’ tank among the: niost compelling . of: ins é the inception of this practice 
— LS *- dustrial views. It’ shows the making of double- this company has found it 


Due to a naturally decreasing 
production, increasing water-oil 
ratios, and various 
other factors, including the cur- 
rent low crude prices, the need 
for greater in the 
operation of pumping wells be- 
comes more insistent. Of the 
325,000 or more producing wells in the United States today, 
it is estimated that more than 300,000 of them contribute 
but half the daily total production of the country. This 
represents an average of between four and five barrels per 
per well. 

Of the average number of producing leases held by major 
companies, probably not more than 10 per cent are paid 
out and earning a revenue on the investment. How to make 
the remaining 90 per cent of leases earn a reasonable profit 
is the problem that confronts producers today. It is doubt- 








corrosion, 


economy 





day 


ful whether some leases will ever show an earning, even at 
substantially higher crude prices than now prevail. How 


“ 


to make the “stripper” type of pumping well pay is a prob- 
lem that baffles the best operators in the business. If these 
are plugged and abandoned it means a loss of recoverable 
oil and a serious shrinkage of invested capital. 

Much can be done to reduce some of these losses. There 
are three suggestions that might be profitably followed. 
First, leases might be consolidated into a co-operative work- 
ing unit to the end that economies will be effected 
eral operation and 
operating field practice 


gen- 
overhead charges. Second, improve 
and adopt the best methods and 
equipment available. Third, employ a more intelligent use 
and a wider application of cost accounting 
methods in the operation of producing properties. 

One of the main benefits to be derived from consolidating 
leases is a reduction in overhead expense. The adoption of 
a uniform plan of well operation for a group of 
old fields should result in better oil 


ot records 


leases in 


recoveries. It is gen- 
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-Jength: 20-inch line. pipe by the flash. butt-weld : 
“process, in the mills of Spang, Chalfant & Co... 
4 Pittsburgh, Pa. T hrough their cour 
to seen cenit The flash: 









economical to purchase non- 


corrosive balls and seats of the 


very highest grade. It is found 
that not only do they give 
longer service without grinding, 


but also stand more regrindings 
than inferior grades. It may 
“=~ be that ball and seat manufac- 
turers themselves could profitably provide this 
service. 


.: 
bod 
es 

ae 
. 
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regrinding 


A practice followed by some companies is to have only 
one man in a district look after the servicing and recondi- 
tioning of oil well pumps. He usually has his shop in the 
district warehouse. He makes up all valves 
and pump barrels for the field crews in the district. When 
a well is pulled the crew on the well simply replace the 
defective valve barrel with a reconditioned one from 
the toolhouse, and send the defective valve or barrel to the 
toolhouse for repairs. When wells are pulled in stormy, 
cold or wet weather, it is doubtful if the barrel or valve 
receives the adequate care when repaired on the derrick 
floor that it does when repaired in the toolhouse or when 
the weather is more favorable. This system has much to 


toolhouse or 


or 


commend it. One man who gives his attention day after 
day to well pumps soon becomes proficient in detecting 
defects and making the proper repairs. He can be relied 


upon to make up each valve properly and see that ever) 
cup barrel repack, ball and seat are properly fitted. The 
beneftcial results soon become evident in a reduction in the 
number of pulling jobs and a more efficient utilization of 
materials. All hazards are eliminated that arise from the 
making of pump repairs not familiar with the 
construction of the various pumps in use, from 
making repairs in extreme weather conditions, and from 
sand or other gritty material picked up at the 


by men 


types ot 

injury by 

surface. 
It is important to have properly fitting cages for balls 
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‘Gas for CHICAGO” 


meant 


, AaDRESSER- 
| COUPLEDLine 
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BOLD plan realized. The Texas-Chicago line. 


Nearly a thousand miles of 24-inch pipe ~s 
operating under pressures up to 800 pounds. a? 
Construction and upkeep expense held at the ong 


lowest practicable minimum because of Dresser 
Couplings—used for speed and ease of joint- 
making, for continued flexibility, for permanent 
tightness. The long gas lines are always Dresser- 
Coupled. 


The $. R. DRESSER MFG. COMPANY 
Bradford, Pa. 
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ease .____..._ 





WELL NO ___ 





——DISTRICT_ 


TOTAL DEPTH. — TOP OF PAY________§__ BOTTOM OF PayY_ 











EQUIPMENT AND OPERATING RECORD 


LAST STRING OF CASING SET UP____ LINER SET UP__ 














































a 2 T BALLS AND SEATS ] rowan —_ T 
DATE cues 2 PUMP TUBING SUCKER R Ss or CCUNTERBALANCE BELT — 
TRAVELING Waive STANOING VALVE } ROD LINE ENGINE 
4 
} 
I 
| | | ' 
Hy 
Figure 2. Front side of the record in which the field report is entered. 
and seats. Cages too long or too large cause excessive 


wear by allowing the ball to wabble and hit the seat side- 
wise. Thus ball and seat service can be much improved 
by seeing that cages are of the proper size. 

Inserted pumps when used contribute to lower lifting 
The entire pump assembly can be removed, examined 
and replaced without pulling the tubing. — It 


costs. 
is becoming 
general practice to pump wells continuously where possible 
instead of a few hours a day. The small diameter of the 
insert pump is advantage- 
ous for accomplishing this, 


as instead of stripping the 
oil from a well in an hour 
or more, the pumping pe- 
riod usually be 


DISTRICT 
LEASE 
can eX- 
tended by slowing down 
the pumping speed and tak 

ing the oil from the hole — || 
only as fast as it comes in. | 
Slow -speed pumping is_ || 
easy on the equipment and 
better for the well, hence 
makes economy. It is 
stretch the 
pumping period of the well 
whole day if this 
conveniently be done, 
rather than pump the 
off in eight hours. 


for 


desirable to 


pe SOURCE OF MATERIAL 

over a 3 
can 
well 


Many 


EQUIPMENT AND OPERATING REPORT 











unit. Instead of the lease the individual well js the pref 


erable unit. On leases where no individual well 


; 7 records 
are kept there is no way of telling whether or not each 
well is being produced at a profit. One or more wells fins 
be operating at a loss. If a reliable check is to be kept ie 
each well, the amount of gas, oil, and water produced py 
each should be known. From this information the reyen: 


venue 
well 


of each can be determined. 


Field reports should be an accurate record of all 
7 — work done, and all material 
and equipment used on the 
well. [from this informa. 
tion the expense incurred 
at each well can be deter. 
mined. 

In Figure 1 is shown one 
form of job report in yse. 
It is 5!4 by 8 inches. The 
information is made up in 
the field. This information 
is then entered on the large 
report form shown in Fig. 
ures 2 and 3. 





This report 
form is 17 by 14 inches in 
size, 

rom all this 
lifting state- 
ment is made up that shows 
the total lifting costs per 


informa- 


tion a cost 


pulling jobs are the result ; : | barrel, per well and_ per 
- . 66 . “099 LENGTH MUD ANCHOR... LENGTH GAS ANCHOR...‘ ‘astitststistststists \| hen C , : oe 
of the well “pumping off”, WAITING HRS. PUMPING HRS PUMPING HRS LOST —_— oN eee 
then “pounding down” and || tractor No. USED HOURS ——™ || break down the total lifting 
causing injury to barrels, || NO. OF MEN USED ON JoB_ _... NO. OF HRS TO COMP. JOB. | cost into its several com- 
alla. sneha anil come. NORMAL OIL PROD... WATER PROD... ESTM. LOST PROD... | ponents. 
a NO. OF STROKES PER MINUTE LENGTH OF STROKE 7 
There is no economy in | 7 —TT;tS i reeennevaneetnnee Along with the lifting 
using good equipment § if Reported by cost statement should be a 
no effort is made to main- | cost accounting statement, 
tain it at its highest eff- i | showing the cost of the 
ciency. Nor is there any . = ' main items of pumping 
justification for maintain Figure 1. This copect is mode wp in the Gold. equipment on a_ per barrel 
ing old, worn-out equip- basis. There is no better 


ment that is constantly giving trouble if, in the interests of 


economy, replacement by good equipment is warranted. 
This brings us to a consideration of the intelligent use 
of records and the wider application of cost accounting 
(sood 
field records, and good includes accuracy, are the basis of 


methods in the operation of producing properties. 


a sound cost accounting system, and a sound cost account- 
ing system is in turn the basis of a sound method for con- 
ducting producing operations in the most economical man- 
ner. A good cost accounting system shows the actual cost 
of each operation. 









figure than this per barrel cost for judging the service of the 
materials and equipment used. It is surprising the informa- 
tion that a cost statement will reveal. For example, on one 
lease it was found that the sucker rod cost was 9 cents per 
barrel of oil produced. This, of 


but the point is that such items show up like a red flag. 


course, Was excessive, 
\lso well operating defects are quickly recognized. With 
such records the direct cost of well operation is known for 
It is information of this kind that 
is really the key to maintaining 
cost. and, contrary to the belief 


each well at all times. 


a consistently low lifting 
of many unfamiliar with 
the advantages of good records, times over 


repays many 






















































By it is determined the value and earning power of each the cost of its gathering and compilation. 
EQUIPMENT AND OPERATING RECORD 

ee =. — 
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Figure 3. 














Back side of record shown in Figure 2. 
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N E Wand Better Sucker Rods by 
| “OILWELL’S” TRIPLE TREATMENT 


¥ ve 







The microscope reveals the reason why 
“Oilwell” Triple Treatment Sucker Rods 
give _—N superior results in actual field 


tests. Coarse grain structure denotes lack 


structure after forging of box 
and pin. 


| % Actual photomicrograph of grain of strength, while a very fine, homo- 


geneous grain structure indicates great 


strength. 





The Triple Treatment of normalizing, 
quenching and tempering produces a rod 


of uniform grain structure from end to 





seructue after Normalizing, only end, fully heat treated like the best tool 
Treatment. 


: ¥* Actual photomicrograph of grain 


steels, with the most desirable combina- 
tion of strength, toughness and ductility. 
“Oilwell” Triple Treatment Sucker 


Rods will reduce your lifting costs. 


*% Photographed under microscope; magnified 100 times. 


OIL WELL SUPPLY CO. 


Branch Stores in all Oil Fields 





*& Actual photomicrograph of grain struc- 
ture after “ Oilwell’s” Triple Treatment 


80 combine Strength, Toughness and SUBSIDIARY OF UNITED eS STATES STEEL CORPORATION 


Ductility. 1666 
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O overcome the uncertainties connected with the test- 

ing of gas meters with individual orifice screw caps 

the illustrated “four-in-one” orifice testing device was 
designed and built by Art Nehr, superintendent of machine 
shops, and J. P. McCarty, superintendent, meter repairs, 
Oklahoma Natural Gas Corp. 

Formerly meters were tested with individual orifice screw 
caps requiring a different cap for each diameter orifice. 
In service the orifices were frequently damaged when struck 
by a wrench or some other hard object. When taken to the 
field they were usually thrown together and damaged. This 
resulted in the orifices being inaccurate sometimes and in 
some instances the caps were as much as .020 inches off. 
These caps were made more fragile when the orifice was 
filled with solder and then redrilled to correct size. 

The shop-made testing accessory is difficult to build be- 


cause of the machining necessary, for the construction of 


OMPACT ACCESSORY EQUIPMENT 
for TESTING METERS 





the clamp screw. his is offset, however, by the wider 
flexibility and durability of the device. 

The orifice plate is made from quarter-inch brass plate 
cut to a width of one inch and a length of five inches 
Different diameter orifices are drilled in the plate at ap. 
proximately equal distances. Before drilling the orifice 
the location is marked with a square. This not only js done 
to locate the drill accurately, but the etched lines make j 
possible to locate the orifice directly over the center of the 
discharge nipple on the meter. 

The clamp screw is the most difficult part to build. It js 
machined from a solid piece of steel. The slot through 
which the orifice plate slides is hand-drilled and later ma. 
chined by filing. ‘To accomplish this small holes are drilled 
through the section where the slot is to be cut. A chisel 
is then used to remove the remaining metal and the rough 
edges are smoothed over with a file. Two small handles 
are put on the clamp screw to 
facilitate making and breaking 
a joint. 

The base of the device is a 
swaged screw cap, the larger 
part of which is screwed on 
the meter discharge nipple. The 
other end screws into the clamp 
screw. On this end is a rub- 
ber gasket which is cemented 
in place and when the end is 
screwed into the clamp screw 
the gasket is pulled tight 
against the orifice plate, pre- 
venting leakage. 

The first plates were made 
for the testing of small volume 
meters in the shop. However, 
the principle of the device is 
being used for the construction 
of testing devices for larger 
volume meters. The four or- 
fices shown in the accompany- 
ing photograph range from 
062 to .218. These orifices 
are used in connection with a 
1'.-inch water pressure test. 

With this type of plate, field 
testing apparatus may be car- 
ried with less danger of dam- 
age to the orifice. <A small 
hole may be drilled in one end 
of the plate so the plate may 
he racked on the side of 2 
carrying case. With such a 
plate less space is required to 
store it when not in use. 





t ey 
Above—Closeup of testing device patt. 


Left—Test plate on meter. 
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in East Texas installation 


The Lufkin Herringbone Geared Rig Front . . . com- 
bining operating efficiency with the general adaptability 
of the “Standard Rig” is a distinctive Lufkin achievement. 
This new unit assembly has been designed to operate 
with any type prime mover; any type drive and any 
combination of “hook-up”. 
A new type of counter balanced crank (Trout- 
Croom Patent, which may be “thrown out” 
while servicing the well) is standard equipment 
on the new unit. 
Bulletin 81, containing full information, specifications and 
blue print setting plans will be gladly mailed to interested 
oil men anywhere upon request. 


Write for your copy today! 


Lufkin Foundry & Machine Company 
LUFKIN, TEXAS 


Branches Located at 
Houston, Tulsa, Los Angeles, New York, 
Odessa, Seminole, Eldorado. 


East Texas Headquarters—Henderson, Texas, 
Crim Crest Hill, P. O. Box 216. 
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Crank “Thrown-out”’ while servicing well 


Gear cover removed showing type gearing 








[Ss 


q@ £ me | ECLINES in activity 
o (ARILLO | of oil fields aside from 


the East Texas area 


o 2 eee 









\4 
resulted in a reduced number 
@ rO2e¢ 
| e “A “rp 
' 
| a 4 WORT wand ONG VIEW 
J wt 








- os é 
of Sy O SAN ANGLO 
os 
T E x ; 
ar f 
FORT STOCKTO a 
eo 
°o 
‘ 
‘“ 
\ 
CALIFORNIA 
Production, 1930—228,612,000 Barrels 
California had 
21 completions 
during the month 
of August and 13 
new drilling per- 
mits were issued. 
The number of 
drilling wells con- 
tinues to decrease, 
there being only 
173 active tests and 19 \ 


rigs in the state. In- 
terest in California has 
been centered around 
Kettleman Hills, where 
several important wells 
should soon reach pay 


cE 73e 
and. LOS ANGELES 
ue . HUNTINGTON 
Activities in the more POOLS BEACH 
important pools are Playa Long Kettleman 


listed below: Del Rey Beach Hills Ventura 


Number of Permits y. l l l 
August Completions 3 4 2 l 
Number of Rigs () () 1 ] 
Number Drilling Wells 3 12 9 1] 
Gravity of Oil 23 26 60) 36 
Depth of Production 6000 7000 8300 7800 
Type of Tools Used Rotary Rotary Rotary Rotary 


* All statistics as of September 1st 
@ Denotes oil and gas fields. 
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Latest Activities in the Oi E ields 


TEXAS—Production, 1930—290,720,000 Barrels 






of drilling wells in Texas, where there were 875 test 
operating in August. The state has 200 rigs and during é. 
month a total of 488 completions and 464 new drilling ' 
mits, more than equal to the combined permits and eo 
tions in all the other states of the Union, 


per- 
. l comple- 
; res East Texas has 
more than half the number of drilling wells in the state 





: , : and 
three-fourths of the new permits. 
Following is a tabulated review of the active areas: 
POOLS 
Kast Pan 
Texas handle Van Refugio 
Number of Permits 337 7 2 ; 
August Completions 345 11 2 5 
Number of Rigs 125 11 () 0 
Number Drilling Wells 499 16 11 6 
Gravity of Oil 40 36 36 % 
Depth of Production 3600 2900 2600 6500 
Type of Tools Used Rotary Rotary Rotary Rotary 
Number of Casing Strings = 2 Z 2 2 
OKLAHOMA 


Production, 1930—214,425,000 Barrels 
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A feature of Oklahoma activity has been the sharp decline 
in the number of operations and the fact that there are 14 
tests shut down without being completed. Martial law 
the flush fields has not called for a shutdown of drilling ac 
tivity, but operators have been reluctant to complete wells 


Following is a summary of activity in the state: 


Oklahoma 

entire State City 
Number of Permits 20 l 
August Completions 5] 21 
Number of Rigs 16 10) 
Number Drilling Wells 60 ZZ 
Gravity of Oil 36 (average) 39 
Depth of Production Varies 6400 
Type of Tools Used Cab. Rot. Rotary 
Number of Casing Strings Varies 3 


l‘igures on maps indicate average prices of crude oil per bb! 
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Why Red-Hard 
Bits Drill 


Straighter Holes 


T the 4ooo-ft. hard rock level in the Refugio 
District, a bit hard-set with Haystellite and 
hard-surfaced with Haynes Stellite drilled 21 ft. in 
3 hrs. and was only 14 in. out of gauge when pulled. 
In shale, lime and sand, plain Haynes Stellited 
bits regularly drill 400 to soo ft. without redressing. 
Such records are possible only because Haynes 
Stellite’s hardness is inherent and not the result 
of heat treatment. Bits protected with a few ounces 
of Haystellite and Haynes Stellite stay hard even 
at red heat. No wonder they give more footage, drill 


to file . 


still be unable to do it. Haynes Stellite stays hard even at red heat . 
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Surfacing a Haystellite hard-set bit 
with Haynes Stellite, the red-hard alloy 
of Chromium, Cobalt and Tungsten. 


Small pieces of Haystellite, the cast 
Tungsten Carbide diamond substitute, 
welded in place. 


straighter holes, and last from 3 to 5 times longer! 

Haystellite is a cast tungsten carbide alloy that 
combines diamond hardness with toughness that 
resists the shock and strain of drilling. 

Haynes Stellite is a chromium-cobalt-tungsten 
alloy that stays hard even at red heat. Used with 
Haystellite, it gives a bit hardness and toughness 
obtainable in no other way. 

These red-hard, wear-resisting alloys are easily 
applied with the oxy-acetylene blowpipe. Write 
today for further information. 


How You Can Test Red Hardness 


Deposit Haynes Stellite on a steel coupon. Allow it to cool; then try to file it. 
. . Now heat it red-hot with an oxy-acetylene blowpipe and try to file it at this temperature. 


You will note that it is too hard 
You will 
. . What other metal could pass this test? 





CHICAGO CLEVELAND HOUSTON DETROIT 
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LOS ANGELES 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


NEW YORK SAN FRANCISCO TULSA 


General Offices and Works—Kokomo, Indiana 


Haynes Stellite alloys are available also at all of the 42 apparatus shipping points of The Linde Air Products Company 

















ARKANSAS 
Production, 1930—19,680,000 Barrels 


Arkansas oil field activity consisted of two new permits, 
two completions, eight rigs and 20 drilling wells during 
the month of August. 

In this state drilling is accomplished with rotary type 
tools. The formations penetrated frequently carry heavy 
gas pressures and are usually of a soft and cavey nature. 






















LOUISIANA 
Production, 1930—23,150,000 Barrels 
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There were 19 new oil tests started in Louisiana during 
August, and 21 wells were completed. The state has nine 
rigs and 70 drilling tests within its boundaries. Rotary 
tools are operated in both the Gulf Coast and North 
Louisiana regions. 

Eight wells were completed in Mississippi, east adjoining 
neighbor of Louisiana. This area has four rigs and 16 
drilling tests. 


@ Denotes oil and gas fields. 
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KANSAS—Production, 1930—41,745,000 Barrels 


The state of Kansas has 42 drilling wells 
present, and during the past 30 days had 3] ‘Sonal 
44 completions. Both rotary and cable drilling tools 
used in the state, with the latter type predominating, 


Following is a summary of the active fields: 



















30 rigs at 


and 
are 


POOLS 
Sedgewick McPhers in Hugoton 
County County Field 
Number of Permits. 5 13 1 
August Completions 4 24 ) 
Number of Rigs. . 1 12 > 
Number Drilling Wells...... 4 19 1 
Gravity of Oil.......... 39 37 Cs 
Depth of Production..........2900-3500 2900-3400 2700) 
Type of Tools Used Cab.-Rot.  Cab.-Rot. Rotary 
Number of Casing Strings 2 2 . 
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Production, 1930—11,177,000 Barrels 


Completions for this state last month totaled 6. Activity 


consisted of 10 rigs and 82 drilling wells. Practicall 
were cable tool installations. 
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NEW YORK 
Production, 1930—3,825,000 Barrels 





PENNSYLVANIA 
Production, 1930—12,810,000 Barrels 


There were 57 completions in Pennsylvania and 10 in 
New York last month. The two states have 21 rigs and 80 
drilling wells, with the Tioga-Wayne district leading with 
12 rigs and 51 drilling tests. Drilling is done with cable tools. 





ILLINOIS 
Production, 1930—5,695,000 Barrels 


Eighteen — drilling 
tests, 3 completions 
and 2 new rigs were 
the total activity in 
the oil fields of Illi- 
nois last month. 
Standard tools are 
used by operators to 
drill the tests in the 
state. The producing 
depths are 
and no unusually 
difficult drilling 
problems are en- 
countered. 
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® Denotes oil 


and gas fields. 
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KENTUCKY 
Production, 1930—7,300,000 Barrels 


There were 18 tests completed in Kentucky last month, 
during which time a total of 90 tests were drilling and 8 
wells were carried on activity reports as rigs. 
has one completion, one rig and 13 drilling tests. 


Tennessee 


Standard tools are used by operators in both states. 
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ENN €SSEE 

TENNESSEE 


Production, 1930—20,000 Barrels 





OHIO 
Production, 1930—6,525,000 Barrels 


Ohio had 56 tests completed, 37 rigs and 128 drilling wells 
during the month of August. Activity is mostly in the cen- 
tral district where 25 rigs and 80 drilling wells are located. 
Cable tools are utilized for drilling purposes. 








WEST VIRGINIA 
Production, 1930—5,100,000 Barrels 


A total of 28 wells were finished in West Virginia in August. The state 
has 6 rigs and 32 drilling tests, all being drilled with cable tools. 


Figures on maps indicate average prices of crude oil per bbl. 
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Wire Rope for . 
| 
| 
| 
| 
| 
| 


Correct Standards Insure Hien Quality 
int 

LescHen Wire Lines are economical because |}; 

their quality is not a matter of chance, but the result of definite | ™ 


ye pr 
and specific causes. . . . They are exceptionally sturdy and th 





long-lasting because they are built up to correctly established 
standards. . . . Our long experience in the Oil Fields has x 
enabled us to know the needs of the industry, and we have set ' 
our standards to meet the requirements. . . . Some of our 
specially designed lines are as follows: 


Patent Flattened Strand 
“HERCULES” (RED-STRAND) ROTARY DRILLING LINES 





Round Strand 


“HERCULES” (RED-STRAND) ROTARY DRILLING LINES 








“HERCULES” (RED-STRAND) CASING LINES 
TUBING LINES AND SWABBING LINES 





“CALIFORNIA SPECIAL” CABLE TOGL DRILLING LINES 








Meaeon'y A, LESCHEN & SONS ROPE CO. "337" | 














jee ree 5909 Kennerly Avenue 
Ae eee 990 West Street <5 0 ee _.1554 Wazee Street i 
CHICAGO......810 W. Washington Blvd. SAN FRANCISCO......520 Fourth Street 
LOS ANGELES....... 2044 Santa Fe Avenue | 
Distributors: 
CASEY & NEWTON OSBORN MACHINERY COMPANY, INC 
1106 Benedum Trees Building, Clarksburg, W. Va. 
ene PARKERSBURG SUPPLY COMPANY 
HINDERLITER TOOL COMPANY, Parkersburg, W. Va. 
hiprecon canner UNITED PIPE AND SUPPLY | 
NORVELL-WILDER SUPPLY COMPANY COMPANY  . ’ K i 
Beaumont, Texas Charleston, W. Va.—Paintsville, Ky: 
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NEW MEXICO 
Production, 1930—10,235,000 Barrels 
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Developments in New Mexico contain little news of an 


interesting character. Last month there were 2 comple- 
tions, 4 rigs and 45 drilling tests in the state. The state, 
however, will likely be thoroughly tested when conditions 
in the industry show improvement, as the Hobbs field, now 


practically shut in, has indicated oil reservoirs of vast pro- 
duction. 


The Hobbs field has been drilled with rotary tools and has 
offered hard operating conditions because of heavy 
sures encountered in upper sands. Cable used in 
other parts of the state to considerable extent. 


pres- 


tools are 





MICHIGAN 
Production, 1930—3,525,000 Barrels 


Ninety-nine 
drilling 
and 60 rigs 
listed on 
the activity re- 
port of Michi- 
ean during 
August, dur- 
ing which time 
a total of 6 
wells 
completed. 

Operators of 


wells 


were 





Werte 





the state do 

their = drilling 

with cable 

tools, ex cept 

in a tew in- 

stances when 

~ennen a wells have 
DS been drilled 
GS with rotary 
rigs and tools. 


Denotes oil and gas fields. 
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MONTANA 
pom ——— Barrels 











BILLINGS 


| 
i 





Montana had 12 completions last month, at the end of 
which time there were 12 rigs and 81 drilling tests. Cable 
tools are the most commonly used method of making hole. 





COLORADO 
Production, 1930—1,644,000 Barrels 










aerue 
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oo fr 
Drilling 
\ugust was composed of 11 rigs and 75 drilling tests. 


Only two tests were finished in Colorado. activ 


ity in 


Both rotary and cable tools are operated in the state. 





INDIANA 
Production, 1930—1,000,000 Barrels 


During August 
a total of 4 tests 
were completed 
in Indiana, 
its oil field opera- 


while 
tions were made 
up of 2 rigs and 


49 drilling wells. 


The © shallow 
producing hori 
zons are easily 
quickly 
reached, contrac- 
tors using stand 
ard tools for all 
drilling 


and 


oO Pp era 
tions. 





l‘igures on maps indicate average prices of crude oil per bbl. 
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TOTAL— 1440 MILES 


LTHOUGH ; August and early September Witnessed 

the completion of two major pipe line Projects in 

widely separated parts of the country, line construc. 
tion as a whole is maintaining a fairly uniform pace, The 
most concentrated construction work is progressing jn Fast 
Texas. Despite the military order shutting in production, 
main line construction work continues. Rumors persist that 
some additional main line work may be started during 
the fall. 





GREAT LAKES PIPE LINE CO. 


With the completion of 115 miles of 4-inch welded line 
going to Council Bluffs and Omaha, Neb., the Great Lakes 
Pipe Line Co. will have its gasoline carrier entirely com- 
pleted. Truman-Smith Construction Co., pipe line contrac- 
tors, are laying the 4-inch branch to the Nebraska terminal. 
The main trunk extending north into the Great Lakes 
region has been completed and the main line is operating 
to full capacity. Refined products from the Mid-Continent 
are being pumped north by the Diesel-powered, reciprocat- 
ing pump stations. 





SOUTHERN FUEL CO. 


Southern Fuel Co., builders of a 26-inch combination 
acetylene and electric welded gas transmission system from 
Kettleman Hills in California to Los Angeles and Long 
185-mile 


Southern California Construction Co., Lang Transporta- 


Beach, is nearing completion on_ that project. 
tion Co. and Macco-Robertson Co. are the contractors lay- 
ing the line. 

The large gas artery will serve to augment the existing 
system supplying Los Angeles and will deliver fuel to the 


Edison generating plant at Long Beach. 


gum = Indicates completed portion cf line. 
que )§=[ndicates proposed route of line. 
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OXY-ACETYLENE WELDING 


LOWERS COST 


Linde Process Service maintains high 
standards of pipe line construction at 
NEW LOW COST LEVELS 


essed 
ts in 
struc- 


ction, 
t that 
uring 


_— comparative cost figures were compiled 
on a recently laid Louisiana pipe line. A saving 


tine of approximately 50 per cent. in welding cost was 


Lakes 

com- 
ntrac- 
ninal. 
Lakes 
rating 
tinent 
rOcat- 


indicated for oxy-acetylene welding by the new 
Lindeweld process, under Procedure Control. 

Why? 

The method used is a revolutionary recent devel- 
opment which makes for maximum speed, economy 
and dependability. On hundreds of miles of pipe 
line Lindewelding has demonstrated its ability to 
save from 30 per cent. to 60 per cent. in welding 
time and to reduce materially the consumption of 
gases and welding rod. 

Lines laid by this new method of oxy-acetylene 
welding have been subjected to every conceivable 


test of construction and operation. They have proved 





dependable under all conditions. The joints are 
strong, permanently tight and tough. Under Linde 
Process Service pipe line construction by this new 
method of welding may be undertaken with the 


same confidence in a satisfactory re- 


. Pa enapgall 
sult as older methods, and with fur- [Rene 


ther assurance of increased economy }|j).4 
| Prost Ole 
and speed. ann 





apeasarus ame 
surrcies 


Ask any Linde District Office for ven canoe 








complete information on LINDEWELDING. 


District Offices 
THE LINDE AIR PRODUCTS COMPANY 4... pee New Yok 
Unit of Union Carbide and Carbon Corporation me a. oar 4 
Buffalo Konses'Gity Sct Lake Gi 
126 Producing Plants UCC] 627 Warehouse Stocks Chicago o Anguine Sen Fancices 
Cleveland ihweukee Seattle 


IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO Denver Se ol Tulsa 


m aa? 








LINDE OXYGEN - PREST-O-LITE ACETYLENE - OXWELD APPARATUS AND SUPPLIES - UNION CARBIDB 
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PANHANDLE-EASTERN PIPE LINE CO. 
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With the tightening down of the bolts on the “golden — sible to deliver Mid-Continent gas to the Atlantic seaboard 
band” the Panhandle Eastern Pipe Line Co.’s combination Columbia Gas & Electric Co., with its vast network, owns 
welded and coupled 24-, 22- and 20-inch line from the — half interest in the line, and the two systems may be tied 
lexas Panhandle and Hugoton (Kan.) field to a point near together. Virtually all of the lateral work on the present | 
Indianapolis, Ind., was completed the latter part of August. schedule is completed and construction work on the com: 
This 1,100-mile gas transmission system will make it pos- — pressor station in Illinois is about complete. | 





MISSOURI VALLEY P. L. CO. 









(céngleteay main Lap 
ofmpa Pe Oo “op NY 
7 \ 


e 
Ps % | * Des Moines | 
Ps q. ~ 


Missouri Valley Pipe Line Co.. builders of the first fall. Smith Brothers, Dallas (Texas) contractors, are lay 
y j ~ or j >] . “* "nite St: > 1 no » . . . . . — 
26-inch gas line in central United States, is showing steady — jng the line. For the most part the line will not prese 
yrogress on its 200-mile construction project. This large : : ; P vo 
—s ae age . lar; unusual ditching and laying problems, because much ot tt 
diameter, combination welded and coupled line will close : 


. . : right-of-way traverses slow rolling country. 
in an uncompleted gap in the trunk line system started last - : 





q@mmmme Indicates completed portion of line. 
gum Indicates proposed route of line. 
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COLUMBIA GAS & ELECTRIC CO. 
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Going through the mountainous country of Virginia and 


ie ; a a aaa Oe ; minates at Rockville, Md., where it ties into the Columbia's 
West Virginia, the Columbia Gas & Electric Co. is nearing 


existing trunk system. Construction of the single com- 


the finish line on its 350-mile, 20-inch project. The new : ae : ; . ; 
line originates in Kentucky fields near Pikeville and ter- pressor station at Eliza Forks is nearing completion. 





SUSQUEHANNA PIPE LINE CoO. 
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With the completion of its 6-inch welded line to Syra- Ohio, and the other has Syracuse as its terminal. Both 
wey N. Y., Susquehanna Pipe Line Co., Sun Oil Co. sub-branches of the line cut through Pennsylvania and deliver 
sidiary, has its gasoline transporting branch operating in to the terminals close by the right-of-way. Motor-driven 


three states. One arm of the line terminates at Cleveland, centrifugal units are used to pump the refined products. 


= Indicates completed portion of line. 
Indicates proposed route of line. 
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, Columbus 


MONTANA POWER CoO. 


In the northwest the Phoenix Utility Co. j 17 1° 

; ‘ Be - 1S nearing cOm- 

pletion of the natural gas arteries serving two areas ; 
areas jy 

0. One of 

these lines comes down from the Cut Bank field an 


Montana being built by the Montana Power ¢ 


l ter. 
minates at Butte and Anaconda, while the other orieiy- 
Ig Nates 
in the Dry Creek field and terminates at Bozeman Th 
latter is a 10-inch carrier and the former a 20-inch trunk 
Both are welded lines and in some sections the construe. 
tion was extremely difficult, due to the mountainous coun 
try. The line will be operated by well pressure at the pres. 
ent and the main system will principally supply industria) 


loads in the copper smelting districts. 
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ATLANTIC AND TEXAS EMPIRE LINES 


In the East Texas area two transporting companies are 
speeding the construction of two new trunk lines to tide- 
water to completion. The larger of the two systems is the 
Texas-Empire Pipe Line Co.’s project starting south of 
Longview and terminating at the Texas Co.’s terminal at 
Port Arthur. It is a 12-inch welded line and is scheduled 
for completion 30 days aiter the arrival of pipe. 


‘our contractors were awarded five sections of the line 
and early in September the construction was more than 50 
per cent complete; N. A. Saigh, San Antonio, Tex., con- 
tractor, was awarded two sections, and Apex Construction 
Co., Southwestern Construction Co.., 


tion Co., were each awarded sections. 


and (Giregge Construc- 


Mitchell Stewart, contractors laying the Atlantic Pipe 
The 
line is a 10-inch welded carrier originating at a point south 
of Longview and terminating at tidewater near Smith 
Bluff. Completion of the line is scheduled for the middle 
of September. 


Line Co.’s system, have three construction spreads. 


Work was started on both lines about the time martial 
law was declared in Fast 
is anticipated shortly. 


‘Texas. Completion of the lines 


@@mmms Indicates completed portion of line. 
Mmmm Indicates proposed route of line. 
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produced by the 


“flash welding process” 


in all sizes from 2" to 20" 0. D. & 55' maximum lengths 


Always in keeping with the spirit of modern progress, 
the oldest pipe mill in America offers pipe users the 


now being 


advantages of the newest advance in pipe manufacture Gar pales of a Length 
—_ ; ipe produced by the flas rocess is 

the Flash Welding Process. subjected to the maximum hydrostatic 
By this process, the butted ends of two lengths of pipe pressure test. 


are electrically heated to a uniform welding temper- 
ature,—then forced together under pressure to form a 
joint that tests as strong as the pipe itself. The rough 
| edges of the flash are trimmed from the joint both in- 
side and outside, after which each double length is 
hydrostatically tested under maximum pressure. 


Line Pipe users will welcome this new “Spang’’ Double 
Length Pipe—pipe that makes possible greater econ- 
omies in shipping, handling and installation costs—a 
line of pipe available in every size from 2"' to 20" O.D. 
and 55' maximum lengths. 


SPANG, CHALFANT & Co., INC. 


GENERAL OFFICES, CLARK BUILDING 





PrrTsBURGH,PA. 
Sales Offices: New York, Boston, Pittsburgh, Chicago, St. Louis, Tulsa, Dallas, Los Angeles, San Francisco 
Welded Mills: Etna, Pa. Sharpsburg, Pa. Seamless Mills: Ambridge, Pa. 
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By F. R. 


EFINERIES in the Eastern Division operated at a 

higher rate of crude capacity than during the pre 

vious month, while those in the other two divisions 
showed little change. 

Sinclair engineers have started work for the construc- 
tion of new refining units at the old Pierce plant at Fort 
Worth, Texas. 

The Continental Oil Co. is now operating three new 
refining units recently completed at its Ponca City refinery. 
The units comprise a pressed distillate rerun still built by 
the Alco Products, Inc., a gas absorption and stabilization 
plant built by Soars-Lovelace Engineering Co. and two 
Cross cracking units by M. W. Kellogg Co. 

The Humble Oil & Refining Co. will build a refinery at 
Kilgore, Texas. 

The Ross Heater Mfg. Co. of Butfalo is building a 10,000- 
barrel pressure distillate stabilizer for the Tidewater Refin- 
ery at Bayonne, N. J. 

The Coastal Petroleum Corp. is planning a refinery to 
be built at Mobile, Ala. 

Operations were started at the new  British-.\merican 
Oil Co.'s refinery at Montreal. 

The Southwestern Engineering Co. recently completed a 
1,500-barrel refinery at Artesia, N. M., for the Malco Re- 
fineries, Inc. 

The Standard Oil Co. of California purchased control of 
the California Spray Chemical Co. The company manu 
factures oil sprays and insecticides. 

The Davis Production & Refining Corp. will construct a 
1,200-barrel refinery and cracking unit at Venice, Cal. A 
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©The Month’s Acctivities mn Refining 


STALEY 










































refining process developed by Wm. Landis, manager will 
; » Manager, yj 
be used. 

The National Petroleum Association will hold its atinual 
meeting in Atlantic City, September 16-18. The program 

. - - . . aie 
covers a variety of refining subjects. Doctor Burrell will 
talk about his observations in Russia. 

Many important papers were presented before the Diy. 
sion of Petroleum Chemistry at the Buffalo meeting of the 
American Chemical Society. 

The A. S. T. M. Committee D-1 will continue its work 
on methods of testing the weathering characteristics of 
protective coatings for structural materials. 


Natural Gasoline 

The Humble Oil & Refining Co. will build two. natural 
easoline plants in East Texas—a ten million cubic foot 
plant in Rusk County and a five million plant at Kilgore 

The Pacific Public Service Corp., Standard Oil Co, sub- 
sidiary, is now operating 19 air-butane plants on the Pa- 
cific coast. 

A. H. B. Gore of the Richfield Oil Co. and Dr. G. S 
Hoxie of the Southern California Edison Co. presented 
papers at the August meeting of the California Gasoline 
Association. 

G. G. Oberfell, chairman of the Liquefied Gas Committee 
of the Natural Gasoline Association of America, has ap- 
pointed a number of subcommittees to study various phases 
of the manufacture, distribution and testing of liquefied 


petroleum gas. 


Figures in r~d show per cent N ° \ S 
refining capacity operated. b “ 
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Take advantage of the superior strengt 


h of CALITE at high tempera 
light weight support members. CALITE “‘B” castings are 30% lighter than any other heat enduring 
casting of equal strength. 


Notice the castings in the above illustration. These supports carry 1234’ O D tubes over a 7’ 6” 
span at a temperature of 1700° F. Castings are made with 5’ metal thickness throughout. 





Our Engineering Department places at your disposal ten years of practical experience in the 
design and manufacture of furnace support members. 
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HE service ob- 
tained trom 
sucker rods 1s 


dependent on two fac 


tors: first, the qual- 
itv of material and 
workmanship which 


goes into their fabri 
cation and second, the 
manner in which they 
are used. The experi- 
ence of the last 
vears has shown that 


few 


the importance of the 
latter is fully as great 
as that of the former 
and the realization of 





; . Figure 1. Complete protection of sucker rod threads is provided by these newly ee 
this fact has led to developed protectors. was sheared off by 
many innovations in the tougher threads 


SucKER Rops 
Their Care and Use 


By H. 


D. COLLINS 2 and BLAINE B. WESCOTT 3 



























ment so that it is prae. 
tically impossible to 
remove them from the 
rods by hammering 
Most of the first me. 
tallic protectors were 
held in place by yer 
short nts 9 
threads 


= 


segments oj 
pressed int 
the thin sheet meta 
at one or two points 
It was easy to knock 
them off with a bloy 
of a hammer or 
hatchet, but frequent. 
ly in so doing a por. 


tion of the segment 





the field practices of 
oil-producing companies which, in the final analysis, are 


merely applied common sense. 


Where Care Begins 
The responsibility for the proper handling of sucker rods 
does not rest solely with the user; rather, it begins with 
the final inspection at the plant of the manufacturer and 
extends from there throughout the entire period of useful 


ness of the rods. One of the most persistently recurring 


sources of difficulty often experienced in making up new 
joints is the presence of dirt and small metal chips in the 


threads, and the laxity of manufacturers in this respect has 


frequently been the cause of complaints and rejections. 
Unfortunately, it usually happens that the threads are dam 
] 


aged and the rods ruined before the presence of chips ts 


discovered. 
Thread Protectors 
Any precaution taken or reasonable expense that may be 
first-class con- 


incurted in assuring the delivery of rods in 


dition at the well will repay generous dividends in the way 
of extra service. The importance of thread protection dur- 
ing storage and transportation cannot be emphasized too 
strongly and the slight additional expense necessary to in 
sure absolute protection is fully justified. Thread protec 


tors have undergone a gradual evolution from the burlap 


wrappings of two years ago to the water, dirt and bruise- 


proot metal protectors of the present. Two tvpes, excel 
lently suited for the purpose, are shown in Figure 1. They 
are specifically designed to provide sufficient thread engage- 


'The third of a series of articles on sucker rod 
Okla 


Engineer of Tests, Gulf Research Laboratory, Péttsburgh, Pa 


*Petroleum Engineer, Gypsy Oil Co., Tulsa, 


on the rods which, i: 
turn, were galled by the chip in the attempted make-up oj 
the joint. In spite of their greater cost, the newer pro- 
tectors will prove to be more economical in the long run 
since they are substantial enough to withstand repeated us 
and can either be used for the field storage of old rods or 
returned to the manufacturer for credit. 


The removal of thread protectors should not be allowed 
until the rods are in the derrick and are being run into the 
well. 


Storage and Transportation 


The life of rods is often inadvertently shortened by care- 
lessness in bundling, loading or unloading of freight cars, 
storage and trucking to the well. The slip of a hammer it 
bundling the rods with 





wire or the misdirected blow of a 


hatchet in cutting wire or rope fastenings may produce 


apparently unimportant surface damage which is almos 
certain, however, to cause the ultimate failure of the rod 
at that point, especially if it is used under corrosive con 
ditions. | 
Whenever moved, 


mechanical means or hand labor, support should be pro 


. \ 
sucker rods are whether it be 


vided at enough points along their entire length to prevert 
dragging of the ends. A very sats 
factory demountable truck bed for hauling sucker rods 's 


igure 2: 


bending or 


sagging, 


shown in it is inexpensive since it can be com 





structed entirely 

When stored in the 
should never be stacked directly on the ground or a plattorm 
but should be placed on supports a few feet apart to allow 


from scrap material. 


field or at supply stores, the rods 


for drainage. Vhe lavers should consist of single bundles 
from each other by lined up 
vertically. This method of storage results in the minimum 


only, separated supports 
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Figure 2. 
A removable rack, easily constructed of scrap material, 
insures the truckage of sucker rods without damage. 


amount of sweating and the maximum amount of drainage 
and aeration. The ideal condition of under cover storage 
is realized in only a very few instances, but the damage 
from corrosion in outdoor storage will be materially de- 
creased in the future by the protective coatings of clear 
varnish now being used by several manufacturers to pre- 
vent the unsightly and deleterious rusting between the time 
of manufacture and installation in pumping service. This 
practice has been used on pipe for Many years but has 
heen applied to sucker rods only within the past few months. 
Two views of ideal outdoor storage are given in Figures 


3 and 4. 


Handling of Rods at the Well 


The unloading of a string of rods from a truck at the 
well should be attended with the same attention to prevent 
bruising and bending that has characterized their previous 
transportation. The walk was built for the purpose and 
should therefore be used to support the rods while they 
are being unbundled. ‘Tailing stands of reds into and 
out of derricks has caused countless body failures and for 
that reason new rods should be pulled’in singly. The future 
life of the string is influenced to an important extent by 
the manner in which the joints are made up for the first 





Figure 3. 
Ideal outdoor storage for sucker rods, providing ade- 
quate support and allowing for drainage. 
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time. The threads are cylindrical and the principal factor 
that resists unscrewing of the joints is the friction gen- 
erated at the contact faces of the shoulders of the rods. The 
threads and shoulder faces on new rods are somewhat rough 
and uneven as a result of the machining operations and 
since part of the torque applied to the joint is necessarily 
dissipated in smoothing these out there results a deficiency 
of torque which goes into the generation of friction. The 
remedy for this condition is the use of longer wrenches 
and it has been found from actual experience that 36-inch 
wrenches are by no means too long. Much longer wrenches 
have been used in a few instances without any damage 
whatever to the threads. 

Generally, the threads on new rods are clean and well 
greased and, provided the thread protectors have not been 
removed before pulling up into the derrick, are ready for 
making up. On repair jobs, however, it is essential to 
insure absolute cleanliness of the threads before reinstal- 
lation in service. Pin threads can be satisfactorily cleaned 
with a wire brush and a liquid made up of equal parts of 
kerosene and lubricating oil. This operation is most easily 
carried out while the rod is resting on the elevator. Several 
ingenious devices are in use for cleaning box threads. <A 
disassembled view of one such cleaner is shown in Figure 6. 
The box is lowered over a wire brush which can be revolved 
by the handle projecting through a stuffing box in the side 
of the container. A mixture of kerosene and lubricating 
oil in the container both cleans and lubricates the threads. 


1 


A much faster type of cleaner’ for boxes or couplings is 


shown in Figure 7. The box is placed over the perforated 
tip of a hollow plunger which projects through the bottom 
of a cup in the top of the cleaner. The plunger is supported 
by a coil spring and pressure exerted by raising the cleaner 
against the box depresses it and sprays the cleaning fluid 
through the perforations of the plunger tip. It frequently 
happens that the threads of boxes cannot be completely 
cleaned Dy either type of cleaner. \ cheap but effective 
tool to serve in this emergency, illustrated in Figure 8, 
can be made from a discarded sucker rod pin welded to the 
shank of a speed wrench handle. Grooves are milled in the 
pin so that it is in effect a tap for the removal of caked dirt 


or metallic chips. A universal cleaning tap of this kind can 


Informaticn can be obtained by communi- 
Tulsa, Okla Also see Petroleum Engineer, 


'This cleaner is patented 
cating with the Gypsy Oil Co 
February, 1930, p. 47 




















Figure 4. 
Sucker rods stored in layers but one bundle thick to * 
improve draining and decrease sweating. Both old and 
new rods are fully equipped with dust and water-proof 
protectors. 











a Figure 5. & Figure 6. 


Long wrenches eliminate unscrew jobs and decrease the Dissembled view of sucker rod box cleaner. A mixture & 
number of joint failures. of keresene and lubricating oil is used to clean and 
lubricate the threads. 


; — ae Table 1. Decrease in the Number o s by 
be made by welding similarly prepared pins of 5¢-inch, Pia Jobs by the Use of 
rp Lied a . Sea a Long Sucker Rod Wrenches 

34-inch and 7-inch rods together at 120-degree angles. 


For the sake of speed in making well repairs, reduction Well woes ree Seat 
F . Pies c No Installation Failure Failure Remarks 
of roustabout labor costs and increase of the life of sucker 
: ° . : : . 1 4-3-30 5- 9-30 pin 
rods, the practice of laying them down during pulling jobs 5-16-30 aie 
cannot become obsolete too quickly. Many of the ills of 5-21-30 pin 
sucker rods are directly traceable to the failure to utilize *- 20-30 iti 
. a : : 6-20-30 ) all nts cleane " 
hangers. For no adequate reason their adoption has been ‘ oid re ee : pee and made y 
‘ coats ; . ; with 36-inch wrenches 
disappointingly slow but it has been the actual field experi 8- 1-30 sla ; 
ence that a tair trial, enforced if necessary, will convert the 1. 4-31 pia pony rod 
most skeptical roustabout into a hanger addict, and it has 3-16-31 box 
been found after familiarity with its use is attained that is SET a aa - _ 
° ° . 2 5 A ; 2 2-9-30 3-12-30 unscrewed 
the actual running time for rod jobs is reduced by approx! 5- 9-30 unscrewed 
mately 40 per cent. Figure 9 illustrates the manner in 6-10-30 unscrewed all joints tightened with 
which a hanger designed for permanent installation in the 36-inch wrenches 
Z ‘ 7- 7-30 body further failures to date 
derrick was converted into a portable type thereby greatly —y mney -_ aa = 
decreasing the initial investment cost of the equipment.  —_— ees ; bate 
It is supported by two permanent wire lines suspended 3 4-13-30 4-22-30 vesinnieanindial 
from the crown block and is readily raised into position 5-10-30 unscrewed 
by the rod line. A chain attached from the hanger to Sibi enactewen a eget — 
‘ ° ‘ —- 36-inch wrenches 
> derrick gir ‘events SW: oe,  ( ‘yr satisfactor ; 
the derrick girt prevent waving. Mther satisfactory a ti _ ioc aes te ae ell 


hangers of a more portable type are also obtainable. [f, 
for any obscure reason, it is impractical to use hangers, 
walks or racks as lone as the full leneth of the stands offer Was previously mentioned in connection with running new 


the best substitute; in any case the ends of the rods should 


‘ods. Their regular use in repair jobs is equally beneficia! 
be kept away from the 
ground. It is important to 


and effective in reducing 


failures as evidenced in the 


ise extra care in cleaning 
the threads when rods are 
not hung in the derrick. 


records in Table 1 above. 


Sucker Rod Service Records 

It is generally the prac- 
tice to ignore the center Several — instances _ have 
joints in the stands when 
running rods back into the 
well. The extreme folly ot 
this is indicated by the fact 
that detailed records of 
joint failures have shown 
that 90 per cent of them oc- 
cur at the joints not un 


already been cited which 
are partly indicative of th 
great importance of acct- 
rate, detailed and compre 
hensive records of sucker 


rod service for individual 
wells. Without such data 
screwed in repair jobs. It it is impossible to make al 
necessary, the most severe . . eo 

‘ hes ‘- terations in operating CO! 
insistence is justified to in 


me ae: 
, ; , ain the great- 
sure the tightening of ever ditions to obtain the | 





joint as the string is re est service from the rods. 





turned to service. Figure 7. 
Rapid spray cleaner for sucker rod boxes and couplings. F | . he type ol 
A kerosene-lubricating oil mixture is used. alipre ol the yI 


Figure 10 is a typical eX- 


The use of long wrenches 
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records that have been used 
by a major company for the 
last three vears. Their use 
has resulted in the adoption 
of many innovations — that 
would formerly have been 
condemned as of no value or 
as actually detrimental. The 
entries in these records are 
summarized quarterly — into 


data of such completeness 





that it is possible to furnish 


the answer to any question 





Figure 8. 
Speed dirt tap for sucker rod 
i boxes and couplings. 


relating to sucker rod per 


formance, 


Economics of Sucker Rod Usage 


The exercise of all possible precautions in the field han 
dling of rods is not always sufficient to insure the minimum 
of trouble. All sucker rod failures are caused by fatigue 
or progressive fracture of the steel and the time required 
to cause them is dependent upon the stresses to which the 
rods are subjected, severity of corrosion, condition of the 
surface, time of service and several other less important 
factors. The exact mechanism of the different types of 
fatigue forms a very interesting study which will be dis- 
cussed in a later article of this series. It is sufficient to 
note here that for every type of steel there is a certain 
limiting magnitude of stress that can be repeatedly applied 
to it without causing ultimate failure. If the record for 
any individual well shows failures at frequent intervals 
it may be concluded that the imposed stresses are too great 
and are above the limiting stress or fatigue limit of the 
steel composing the rods. The magnitude of the impulse 
loads on sucker rods is a function of the size of the pump 
plunger, the depth of the well, the length of the stroke, 
the pumping speed, the size of the rods, the working fluid 
level and other minor factors and it can be regulated at 
will by proper variation of one or more of them. It is 
unwise to allow the maximum impulse load on any sucker 
rods now manufactured to exceed a unit stress of 30,000 
pounds per square inch and even this value is too high for 
the more corrosive fields. Consideration of all of the above 
factors would require more space than is available so that 
it is only possible to mention that the deep wells of Cali- 
fornia have been instrumental in pointing out the advan- 
tages of slow pumping speeds and long strokes while the 
recent depressed condition of the oil industry has promoted 
the wider use of small sized pumps. Changes of this nature 
are very effective in the reduction of working loads. 

The use of graduated strings of sucker rods has rapidly 
increased in the last two years in the deeper fields with 
gratifying results. By equipping wells in this manner it 
Is possible to sensibly decrease the dead load and conse 
quently the Impulse load on the rods. In a few cases all 
three of the common sizes of rods may be used to advantage 
but ordinarily it is more satisfactory to make up the strings 
entirely of 34-inch and 7g-ineh rods. The best results will 
be obtained when the string is so proportioned that the 
Maximum stress in the 34-inch rods is slightly greater than 
the maximum stress in the 7¢-inch rods. For ordinary 
practical purposes the stresses may be calculated on the 
assumption that the pumping motion is simple harmonic. 
lhe Proportions of the different sized rods tor any given 
well can be determined by the use of simultaneous equations, 
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The record of the string of rods given in Table 2 is 
indicative of what may be expected by the use of graduated 
strings although, unfortunately, the remedy will not have 
such marked effect in all cases. The condition is somewhat 
exaggerated in this example because the rods in the original 
string were composed of special steel for test purposes and 
for that reason they were allowed to remain in service for 
a much longer period than usual before the substitution of 
the 7g-inch rods. The record does forcibly emphasize the 
fact, however, that rods can not be expected to perform 
satisfactorily at stresses above the endurance limit of the 
steel. For the intelligent direction of field practice it is 
essential to base recommendations upon both the endurance 
limit of the steel and well conditions; not all steels used 
in sucker rods have the same endurance limits. 

The most highly stressed rods are those in the upper part 
of the string and the stress decreases as the depth increases 
In ungraduated strings a periodical rotation of the position 
of the rods in the well will assure the constant use of the 
least fatigued rods in the place of greatest severity of serv- 
ice. When failures become unduly frequent, the top 800 
feet of rods should be placed at the bottom and the re 
mainder of the string advanced upward without change. 
This process may be repeated until all of the rods have 


Table 2. Record of Sucker Rod Service Before and After 
the Installation of a Graduated String. 


Date of Date of 
Installation Failure 


Depth of Type of 
Failure’ Failure 


Remarks 


9- 7-29 10- 5-29 37 pin Pumping conditions 
10-28-29 646 body 
11- 6-29 1085 box Depth, 2394 feet 
ll- 7-29 837 body Tubing, 2! inches 
1ll- 7-29 385 body Rods, #4 inch 
11-20-29 612 body Stroke, 48 inches 
12- 1-29 604 pin Speed, 32 strokes per 
12-10-29 206 body minute 
12-17-29 106 body Production, 720 barrels 
2-16-30 122 body water, 20 barrels oil 
2-26-30 110 pin 
3-18-30 1129 box 
3-23-30 156 body 
3-26-30 239 pin 
3-26-30 220 body 
3-27-30 1119 pin 
4- 9-30 39 pin 
4-10-30 1660 pin 
4-11-30 64 body 
4-12-30 830 body 
5- 7-30 224 pin 
5-13-30 18 pin 
5-18-30 389 pin 
5-27-30 694 box 
5-28-30 729 pin 
6-15-30 1000 feet of g-inch rods 
added in top of string 
7-20-31 2205 body 
7-20-31 1660 body 








Figure 9. 
The conversion of a hanger intended for permanent 
* installation in the derrick to a piece of portable equip e 


ment presents no difficulty and greatly reduces the 
initial investment cost. 
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The Perfect Application 
of a Principle 





Nordstrom Valves on pump 
manifold in a Mid-Continent 
plant 






Why are blanks used on manifolds? To obtain an 
absolute shut-off... . But do you know that you can 
obtain the same result plus several extra advantages 
by installing Nordstrom Valves? 


You save the investment in blanks and all of the labor 
and delay occasioned by checking up the blanks, 
unbolting the fittings, plus the wear and tear on equip- 
ment. Positively no contamination of the line fluid 
occurs when Nordstroms are used. 


Ask for new Catalog No. 8, also details about 
Nordstrom Swivel Flanges. 





MERCO NORDSTROM VALVE COMPAN Y 


SUBSIDIARY OF THE MERRILL COMPANY... ENGINEERS 


Atianta-Heales Blig Charleston-W. Virginia Detroit-2\42 W. Grend Blvd Los Angetos-1709% W. Sth St Pittsburgh Clark Bldg 
Botan," Stuart St Chicago 176 W. Aclams St El Paso-111 So. Virgin‘a St. New Orleans-Masonic Bldg St. Louis-317 N. Eleventh St 
alo-1 W. Genesee St. Dallas-Magnol.a Bldg. Houston-letroleum Bldg New York-11 W. 42nd St San Francisco-343 Sansome St. 
Agencies: 

Denver-Republic Supply Company, 332 Continental Oil Bld Saginaw-Arthur ©. Beckert, 112 Durand St 

Hor olulu-\W A. Ramsay Co., Ltd., Fort & Queen Streets Salt Lake City-Net' onal Equipment 101 West 2nd South St 

Philadelphia-Brown, Wilson & Company, 1600 Arch St Tulsa-B. V. Emery & Company, 216 E. Brady Street 

> Factory-Caklanad, Calif 
Canada-Peacock Bros., Ltd., Montreal. Toronto, Winnipeg, Vancouver, (Also Sydney, N. 8.) England-Audley Engineering ¢ Lid., Newport, Shropshire 
Bucros Aires, Argentine-General Electric, Sox Ano Victoria 61S Esa. Peru 
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ment under the most favorable operating conditions attain- 
able. Sucker rod joints are manufactured to meet exceed- 
ingly exacting specifications and recent past experience has 
the value of this 
The demand for rods of this high quality is now universal, 


demonstrated course to Many operators. 


but unfortunately not all operators exert a like amount ot 


effort to afford favorable working conditions for their 
investments. In numerous 
cases rod crews constantly 


strive to put the well back on 
the beam in the shortest pos- 
sible time. This entirely 
laudable enthusiasm is sadly 
misdirected and it 


turned to far 


can be 
ereater profit 
by shifting the objective to 
the fewest possible number of 
repair jobs. The true meas- 
ure of operating economy 1s 
lifting cost) per barrel of oil 
and the 
by rapid and careless han- 


few minutes saved 
dling of sucker rods on many 
jobs will have much less effect 
in reducing lifting costs than 


the elimination of a_ single 








~ 


2. Provide enough support to prevent bending 
g. 
Store rods in layers only one bundle thick 


ft. Store rods under cover if possible. 


"st 


Keep the threads protected while rods are not ine 
Ise, 


6. Unload rods at the well on the walk or rack 
7. Tail new rods into the derrick singly, 
8. Clean the threads before 
making up joints. . 
9, Use 36-inch sucker r 
wrenches. 
10. Pull the whole string 
- . . —- 
tor examination when rej 
ing a broken rod. 
ri. Replace 
damaged rods. 
a 
12. Use rod guides wher 
boxes show signs of wear 


Od 


lac. 


kinked ( 


\r 


What Not to Do 
Don't: 

1. Store rods directly o 
the ground ora platform: use 
supports to allow drainage. 

? the bundles jp 





repair job resulting from less 
rapid but more careful labor. 
desir- 
the 
sucker rod usage in some detail, it has not been possible 


Because it seemed 


able to describe a few of more recent developments in 
contribute 
to premature failures. dlis- 
cussed at considerable length in previous publications,’ they 
are of sufficient importance to bear repetition in the follow- 


to consider many of the numerous evils which 


Even though they have been 


ing brief summation of what to do and what not to do. 
What to Do 
Always: 
1. Insist on rods stamped with the A. P. I. 
and date of manufacture. 


Monogram 


E. Stanley Durward, ‘'Care of Sucker Rods,”’ Oil Weekly, Sept. 6, 1929 
R. H. Reese, “Use and Care of Sucker Rods,’ Oil Weekly, Sept. 6. 1929 
Poster No. 7, American Petroleum Institute 
~~ SS=0 
= - 
A Useful Interior Periscope 
‘ . ‘ : “Interior Peri- 
TERY often you have something scope” which 
‘ : * . oil men find 
out in the oil field or in and handy. / 
around the refinery that needs 


internal inspection. It is impossible 
for a human being to get inside of many 
containers because the opening is too 


small and 


the human head is too large. 


But at last an ingenious method has 


been worked out by an optical expert 


for actually seeing interiors. It may 
not be applicable to all interiors such 
as long pipes and pipe coils but it is 
applicable to many of them such as 


drums, barrels, cylinders, ete. 


Figure 11. 2 
Sucker rod hangers eliminate kinked rods and decrease 
surface injuries from slamming on the elevators. 


2. Drop 
loading or unloading. 
3. Allow rods to drag 6 
surface to be damaged in 
trucking to the well. 
4+. Hammer or chop the fastenings from the bundles, 
5. Remove thread protectors by 


; hammering ; 
them. 


unscrew 
6. Remove thread protectors until ready to make up the 
joint. 


7. Foree a joint together if it sticks; 
the threads. 


8. Slam the elevator on the rods; place it on. 


unscrew it and 


clean 

9, Hammer the joints to unscrew them: use longer 
WW renches. 

10. Run rods back into the well without tightening middle 
joints in the stands. 

11. Lay the rods down if it is possible to use a hanger. 


12. Let the ends drag when it is necessary to tail the rods. 


——= 0 4 


Phe more or less 
than a small periscope -all electrically 


This 


handy device has already proved itseli 


device is nothing 








lighted “interior periscope.” 


/ to be very valuable to its users. The 


any portio! 
the 


operator can clearly see 





of the interior by simply moving 


periscope up and down or sidewise 
He can quickly tell whether or not the 
interior 1s dirty, whether it needs clean- 
ing or repairing. The cost of cutting 
into the vessel to “take a look” is elim- 
inated and as a result much money may 
Furthermore this method is 


naked flame 


be saved. 
sate. The unsatisfactory 
method of inspection and the lamp bulb 
method have both caused many act 


dents and deaths. 
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Killing the Kettleman North Dome 
Discovery Well 


By W. A. SAWDON, Petroleum Engineer, Los Angeles 


HE excessively 
¢ 


large amount ot 






gas being pro- 
duced with the oil from 
several of the wells in 
the North Dome of 
Kettleman Hills, Cali- 
fornia, has been the 
cause of considerable 


ae he he 


attention since the time 
the wells were complet 
ed. For the gene ral 
benefit of all concerned, 
it was recently decided 
to kill or shut these 
wells in for an indefi 
nite period ; but the ac- 
tual work of killing at 
least two of the wells 
presented problems that 
necessitated consider- 
able engineering skill 


MAAASAA 


a depth of 7,236 feet in 
October, 1928, when it 
blew in. It then sanded 
up and, while cleaning 
out at about 7,100 feet, 
the well again blew in, 
with a tremendous 
amount of wet gas ac- 
companying 60-degree, 
\. P. I. gravity oil. 
\bout 5,300 feet of 
3'%-inch drill pipe with 
a 55¢-inch rock bit, how- 
ever, were left in the 
hole and_ production 
from the well has been 
coming around this 
string. 

The oil flowed from 
a — the 654-inch cas ing 
‘ through two beans into 
gas traps, and the pro- 





and a well-defined plan (Above) A close-up of Elliott No. 1, 
ol procedure. 
Exploration Company 


well Elliott No. 1 was 


showing one side of the flow connections 

Milham while producing through beans. (Below) Running 31-inch flush joint drill four months 

pipe. The automatic slip device which can here be seen greatly facilitated the 
work of forcing the pipe into the hole under pressure. 


duction during the first 
averaged 
about 3,600 barrels per 





the discovery well and 
presented the greatest 
difficulty. Equipment 
was therefore designed 





for work on this well 
first and the method 
employed, together with 
the totally satisfactory 
results obtained, indi 
cates the advancement 
that has been made in 
recovering control of 
deep, high - pressure 
wells. 

The general history 
of the Kettleman Hills 
field, its development, 
drillin 
depths, substructure 
data and production 
characteristics (both 


° conditions, 


physical and economic ) 
have been presented in detail by many mediums. There are 
certain facts relative to the well Elliott No, 1 and its im- 
mediate area, however, that must be recalled in a consid- 
eration of the work done in killing it. Its subsurface con- 
ditions are indicated in the accompanying diagrammatic 
drawing and the surface connections in place at the time 
Work was started are shown in the photographs. 

_Drilling of Milham Exploration Company well Elliott 
No. 1 in the southeast corner of Section 2, ‘Township 22 


S ‘ ~ > . rae ar 
South, Range 17 East. started March 3, 1927, It reached 
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day. The flow pressure 
at this time was 1,200 
pounds per square inch. 
During the last week 
before being killed, the 
production had been 
cut down to an average 
of 1,158 barrels per 
day, but the volume of 
gas coming with this 
amount of oil was 
51,580,000 cubic feet 
per day, making the 
gas-oil ratio nearly 45,- 
000 cubic feet of gas 
per barrel of oil. The 
eas itself had a theo- 
retical gasoline content 
f 1.78 gallons per thou- 
sand and an actual yield 
of 1.28 gallons per 
thousand. 

Production from the 
well was coming from the upper part of the Temblor for- 
mation, which is called the Elliott Zone—a name derived 
from this, the discovery well. The Temblor sands have 
been penetrated to about 1,400 feet, with the upper thou- 
sand feet considered the Elliott Zone and the lower 400 
feet the Ochsner Zone—a name taken from General Petro- 
leum Corporation's well, Ochsner No. 2, which first drilled 
into the lower portion of the Temblor formation. The oil 
from the former is a light 60-gravity oil accompanied by 
a great amount of gas. That from the latter is a dark oil 


65 








with a gravity ranging around 40 degrees A. TP. I. and 
accompanied by a considerably less volume of gas. 
The offset wells to the Elliott No. 1 seemed to have no 
effect on lessening the gas pressure or volume and are them- 
selves offenders from the standpoint of excessive gas-oil 
ratios. The similarity of these four wells is evident from 
the following tabulation, and the present plans are to shut 
in all of them for an indefinite period with no present con- 
templation of deepening to the Ochsner Zone for the 
heavier, less gaseous oil. 
Milham Elliott No. 1—SE corner Sec. 2-22-17: 
O-G ratio, 45,000 cubic feet per barrel of oil. 
Depth, 7,236 feet. 

Continental Oil Co. No. 1I—NW corner See. 12-22-17: 
O-G ratio, 45,000 cubic feet per barrel of oil. 
Depth, 6.870 feet. 
Standard Oil Co. No. 8—SW corner Sec. 1-22-17: 
O-G ratio, 41,000 cubic feet per barrel of oil. 
Depth, 7,108 feet. 

Standard Oil Co. No. 8I—NE corner See. 11-22-17: 
O-G ratio, 47,000 cubic feet per barrel of oil. 
Depth, 7,035 feet. 


Other wells in this area are producing from depths below 
8,000 feet, except two, and it is interesting to note that the 
gas-oil ratios of these two are higher than any of the others. 
One of these, drilled to 7,879 feet, is making about 11,000 
cubic feet of gas per barrel of oil, and the other, drilled to 
7.904 feet, is making 15,000 cubic feet of gas per barrel of 
oil. All the others, ranging in depth from 8,043 feet to 
8.807 feet. have gas-oil ratios of from less than 1,000 ° to 
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Here can be seen the construction of the platform 

and the hydraulic rotary table foundation with the 

under mechanism of the table. Note the complete 
control system installed on the platform. 
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Hydraulic controls were placed on the platform, 
which virtually became an elevated derrick floor. 


slightly under 8,000. None, of course, approaches the ex- 
cessive ratios of more than 40,000 being made by the four 


wells listed above. 


The efficient operation of the area and the desirability 
of eliminating this enormous production of wet gas (which 
Was in excess of 275,000,000 cubic feet per day from these 
four wells during the first week of July, 1931) made nec- 
essary the killing of the Milham well, since its flow could 
not otherwise be stopped. There was an evident hazard 
attending such a job, however, and the operators were re- 
luctant to risk the damage to life and property which might 
result in such an operation, 


rom a photograph of the well taken before the work was 





started, it can be seen that the 11-inch casing extended above 
the derrick floor for 22 feet, with an 11-inch gate valve at 
the top and a 6-inch valve screwed into a swaged nipple 
above that. The flow connections could not be disturbed, 
sO a platform, or elevated derrick floor, had to be con- 
structed above the 11-inch valve. This naturally required 
extensive structural work, so a foundation of concrete m 
the form ot al 8-foot by 8-foot block Was first poured, 
with its top 4+ feet 11 inches below the derrick floor. The 
pipe and platform were anchored to both the concrete block 
anid to the derrick corners, with 1'4-ineh tie-down rods 
extending to the latter. 

The platform construction is shown in one of the illus- 
trations. The four main vertical members were 10-inch 
H-columns on which were placed 15-inch I-beams. Of 
these rested 20-inch I-beams and the standard Hydril rotary 
table assembly. \bove this was constructed the platform, 
which consisted of 5-inch I-beam rafters, 4-inch channels 
for joists, 2-inch by 4-inch nailing strips and 3-inch by 
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ONTROL 


MEANS AS MUCH TO A 


FLOWING WELL 


IT DOES TO AN 


AUTOMOBILE 


Y 





VY 


OBTAIN IT WITH THE 


GUIBERSON 


Control Head Packer 


Think of the damage and loss occasioned when a speed- 
ing automobile leaves the highway and plows into any 
obstacle at hand or across open country that leads no- 
where. A flowing well not confined to the tubing is like 
an automobile oft the road. 





The Guiberson Control Head Packer confines the flow to 
the tubing. This means that every ounce of gas pressure 
is made to lift oil, and postpones the day when the well 
has to go on the pump. Surface pressure is main- 
tained in the well and the gravity of the oil is 
preserved. 


By lowering your cost of production and giv- 

ing you maximum and better production, the 
Guiberson Control Head Packer materially 
increases _ margin of profit. Runs 
in against heaviest flows. 


TO PACK FLOWING WELLS 


The Guiberson Tubing Oil Saver, set on 
top of the casing, confines the flow while 
the Packer is being run. Recommended 
for safety and economy. ~ ‘Ts permit 
passage of tubing c ollars. Can be opened 
wide to admit Packer or Tubing Catcher. 





“Better Be Safe Than Sorry” _ 
The GUIBERSON CORPORATION 
Box 1106, Dallas, Texas 
California Branch: 1304 Security Title Ins. Blg., Los Angeles 


Fully patented 
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12-inch flooring. The columns braced with 
22-inch lattice braces. The distance from the foundation 
to the bottom of the table assembly was 28 feet, with the 
platform 7 feet 8 inches above that. 
therefore, 30 feet 9 inches above the derrick floor. It was 
designed for a total load of 200,000 pounds. 

The lever bank and throttle, together with the complete 
hydraulic controls, were placed on the platform. Any turn- 
ing of the table could be done with a cat line, but provision 


were sway 


The platform was, 


was made for rotating, if the necessity arose, by putting in 
an extra bevel gear box. As it happened, the table did not 
have to be rotated on this job and the drive shaft to the 
table was never installed. 

After the serviceability of the 11-inch valve was deter- 
mined, a Hydril-Townsend emergency packer was placed 
On this was placed a short nipple 
This latter was 


immediately above it. 
and then a Hydril double, or top, packer. 
used for running the flush drill pipe into the hole under 
pressure, and in operation is hydraulically expanded around 
the drill pipe as it is run into the hole. The emergency 
packer, also of the hydraulic type, was to be used in case 
it became necessary to change the top packer rubber while 
the drill pipe was in the hole. 

Preparations were then completed for running the pipe 
into the hole under pressure. 
sisting of a line-operated pull-down yoke, was rigged up 


Snubbing-in equipment, con 
above the table. This was operated by the sand line drum 
placed above the drawworks and powered by the three- 
cylinder steam engine which acted as prime mover for all 
the operations excepting the hydraulic pump.  -\utomatic 
slips, shown in one of the illustrations, gripped the pipe in 
either a downward or upward direction, automatically allow 
ing the pipe to be run in and preventing it blowing out 
when the string was being lowered into the hole and giving 
a reverse automatic operation when it was being pulled out. 

A standard pin on a string of 3!2-inch flush joint drill 
pipe was run in and hydraulic pressure applied to the top 





packers. The 11-inch valve was then opened and th 


" oo ? : e first 
60-foot stand of pipe forced into the hole by means of the 
hydraulic rotary table. This method was used at first to 
take advantage of the better control offered. The pull-down 
voke was then brought into service and the 
into the hole until the weight of the string was sufficient 
well. The pressure indi- 
cated was 1,300 pounds per square inch, while the force 


pipe snubbed 


to overcome the pressure in the 


necessary to start the pipe into the hole was nearly 12.000 


pounds. 

The pipe was lowered to about 1,700 feet, where it en- 
countered the top of the 3!2-inch drill pipe which had been 
left in the well when it was put on production, Attempts 
to catch the pipe were unsuccessful with the equipment 
being used, so the string was pulled out. An lMpression 
block was then run in and clearly indicated the top of the 
box and its location. With this knowledge, a special pin 
Was constructed and provided with a guide to insure jt 
proper contact with the box. 


This was run in on the flush 
joint pipe and connections made with the old string of drill] 
pipe in the hole. 


After testing the joint, water was pumped through the 
completed drill pipe string to the bottom of the well. This 
water killed the well in one hour and thirty-five minutes 
With the well thus 
under control, it was a simple matter to pull the old drill 
pipe, and approximately 3,300 feet were recovered. 


and was later replaced with mud fluid. 


Due provisions naturally had to be made for getting the 
water to the bottom of the hole in case it could not be 
forced through the old string of pipe. \ safety joint had, 
therefore, been inserted and a packing plug was on the job 
This plug would have been run on the end 
of the flush joint pipe and expanded just above the ti p of 
the old drill pipe. Water would then have been pumped 
down through it to the bottom of the well under whatever 


ready for use. 


pressure might have been necessary. 

















ie 


A three-cylinder steam engine and direct-connected drawworks were installed on the original derrick floor and 
were controlled from the position over thirty feet above. 
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\rticle I] 
ESS than ten years ago automatic 
temperature control, while used 
to quite some extent in natural 
practically non 
With 


the advent of the bubble tower and 


vasoline work, was 


existent in oil refinery practice. 


other types of fractionating equipment, 
the requirements for a dependable 
means of maintaining uniform vapor 
temperature was immediately felt. To 
day, thousands of automatic tempera- 
ture controllers are in daily use, not 
only for top tower control but on other 





equipment as well. 


By W. C. BEGEEBING * 








in the Refinery and 


Natural 
Gasoline 
Plant 





non-indicating, indicating or recording 
construction. 


Pressure Spring Controllers 

Pressure spring controllers comprise 
the mercury-actuated, vapor-tension and 
gas-filled classes. In general appear- 
ance these three classes of controllers 
their use 
and operating characteristics they have 
The heart 
of each instrument is the tube system, 


are very similar, but in 
many points of difference. 


and a study of it reveals the cause for 
the distinct peculiarities of each class. 








The fundamentals of automatic con- 

trol may be very simply stated. If a certain condition of 
temperature, pressure, level or flow is to be maintained 
uniformly, any deviation from the desired point must be 
detected as quickly as possible and a sufficient correction 
applied to restore it as quickly as possible. In statement 
this is simple and, under certain conditions, the physical 
realization is just as simple. In maintaining a uniform 
steam pressure in a line, a suitable pressure controller read- 
ily produced the desired result, because deviations are almost 
instantly detected and almost immediately corrected. But 
in controlling the outlet temperature of a pipe still, the 
problem is complicated by apparatus lag, changes in the 
furnace temperature, in the rate of oil flow, in the rate of 
heat transmission from the hot gases to the oil and in the 
rate of heat transmission from the oil to the thermometric 
element. Thus, deviations are not immediately communicated 
to the instrument and, furthermore, the correction ultimately 
applied will not be at once effective. ‘The controller must pro- 
vide for all these factors and, where possible, the fluctuating 
conditions must be made uniform by separate controllers. 


Classes and Types of Controllers 
As generally employed in oil refining and natural gas- 
oline work, controllers may be divided into the following 
three classes: 
1. Pressure spring; 2. Expansion stem; 3. Electrical ; 
and into the following two types: 
a. Pilot-operated; b. Direct-operated ; 
and finally, as regards the case construction, into 
a. Non-indicating ; 


b. Indicating; c. Recording. 


As a general statement, only the pressure spring pilot- 


operated controller or the electrical is available in either 


*C. J. Tagliabue Mfg. Co 
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The tube system consists of the sensi- 
tive member or bulb, which is located at the point of tem- 
perature control; the pressure spring, whose movement 
actuates the controller, and the capillary connecting tubing 


joining these two. 


Mercury-Actuated 


In the mercury-actuated system the bulb, capillary tubing 
and pressure (Bourdon type) spring are necessarily of steel 
(as mercury would amalgamate with any other metal at 
the pressures used) and are all welded together. Each of 
the three parts is constructed for great durability, which 
accounts for the remarkable performance of this class of 
tube system. 

The capillary tubing internal diameter or “bore” varies 
somewhat among the manufacturers of this class, but best 
practice requires .007-.010 inch. This dimension is impor- 
tant, since changes in temperature along the tubing should 
only affect the instrument to a negligible extent. The 
amount of this error is governed by the ratio between the 
volume of mercury contained in the bulb and the volume 
of mercury contained in the tubing, which also explains 
why the maximum connecting tube for the conventional 
inercury-actuated instrument is limited to 25 feet (35 feet 
under favorable conditions). The mercury contained in the 
Bourdon spring is likewise affected by the changes in the 
temperature surroanding the case, but this is cancelled out 
by interposing a bimetallic “head” or case compensator in 
the case linkage. This case compensator is also expected 
to partially compensate for tubing temperature changes and 
will do so if the case and most of the tubing are exposed 
to about the same atmospheric or room temperature 
fluctuations. 


In one make of mercury instrument the Bourdon spring 
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is always the same length and 
volumetric capacity. Different 
ranges are obtained in two 
ways: First, by varying the 
bulb capacity, and second, by 
changing the temperature at 
which the pressure begins to 
build up. Although a mercury 
instrument is spoken of as hav- 
ing a solidly filled tube system, 
it is only solidly filled when at 
or above the low point of its 
operating range. Below that 
point the mercury contracts, so 
that there is actually a small 
unoccupied space in the sys- 
tem. Thus with a mercury 
instrument having a range of 
600 to 900 degrees F. the in- 
ternal pressure is 0 (or less) 
when the bulb is 590 degrees F. 
or less. At 600 degrees the 
pressure is 250 pounds and at 
900 degrees F. it is 2,500 



























range of 0 to 150 degrees F. 

will have an internal pressure of 250 pounds at 0 degrees F. 
and 2,500 pounds at 150 degrees F. Thus, regardless of 
the range, we have a pressure of 250 pounds at the low 
point, uniformly increasing as the bulb temperature in 
creases to 2,500 pounds at the high point, and that is why 
mercury instruments are characterized by their positive and 
powerful actuation of pen-arm, indicating pointer or con- 
troller lever. Mercury, because of its purity, uniformity of 


ideal fluid of the pressure spring class. .\nother desirable 
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expansion and high coefficient of expansion, approaches the 


pounds. An instrument with a Temperature control instruments in natural gasoline plant. 


characteristic of the mercury instrument is in the wide 
choice of range available in this actuation. Any desired 
range between the limits —40 to -++1000 degrees F. can be 
obtained. Even its one limitation in maximum length of 
tubing permissible has been overcome entirely through the 
use of fully-compensated construction, This construction 
consists of a double connecting tubing, the inner tubing 
being the regular capillary tube containing the mercury, and 
the space between inner and outer tubing being filled with 
gas. The gas-filled space acts just like a long bulb (a bulb 
equal in length to the total length of the connecting tube), 
and this space or “bulb” is connected to a capsular spring 
in the case. This capsular spring automatically shifts the 
fulcrums of the main mercury tube system mechanism and 
thus exactly compensates it for atmospheric or room tem- 
perature fluctuations. In manufacturing, the test applied 
is to maintain the bulb at a uniform temperature and to 
coil up the entire length of tubing, which is then immersed 
alternately in a cold bath and then in a hot bath. Such a 
procedure, which in an uncompensated mercury instrument 
would produce extreme fluctuations in the temperature 
record, does not change the recorded or controlled tem- 
perature. 
Vapor Tension 

Vapor tension instruments are sensitive and accurate, but 
are usually limited to about 250 degrees F. total range, 
which may be selected between the limits 0 to 650 degrees F. 
Typical fillings are ethyl chloride, methyl chloride, alcohol- 
and-water, butane, propane, ether, ete. 

This class operates on the principle that, in a closed sys- 
tem, a vapor pressure will be developed corresponding to 
the temperature at the free surface of the liquid, regardless 
of the temperatures existing at other points of the system. 
\ssuming a bulb at 400 degrees F. and the tubing and pres- 
sure spring at an atmospheric temperature of 80 degrees F. 
a certain pressure would be set up as long as the bulb 1s 
held at 400 degrees F.. even though the temperature of the 
tubing and spring went up to 120 degrees or down to 4) 
degrees Ff. The bulb would be partly filled with liquid (the 
remaining space being filled with vapor ) and the tubing 
and spring would be solidly filled with liquid. The tube 
system must. of course, be initially filled, so that all air 1s 
excluded and so that the bulb can never be solidly filled, 
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GAS INJECTION PUMPS 


Optional equipment on the Type 
GAU gas engine illustrated here. 
Reduce the fuel consumption to 


approximately a 4-cycle level. 


OIL FUELED HEADS 


Factory equipment on oil fuel 
engine; or furnished separately 
for quick conversion of gas en- 
gine where gas supply runs low. 


EFFICIENT POWER CYLINDERS 


Large inlet and exhaust ports 
plus effective water - cooling 
throughout insure ample reserve 
power and smooth, economical 
operation. 


HIGH STRENGTH PARTS 


For example: Rigidly constructed 
main frame; Timken main roller 
bearings; two-throw die-forged 
crankshaft; drop - forged con- 
necting rods. 


TWO SPEED GOVERNOR 


Simple and positive control at 
all speeds. Connected to dual- 
range gas control valve, operat- 
ed from derrick floor. 


SINGLE CYLINDER TYPE GA 


Pumping and drilling engine, 
rated 25 to 60 B. H. P. Like Type 
GAU, is easily convertible for 
gas or oil. 
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DEEP 
410) 5 -— 


COOPER-BESSEMER 


RATED 75B.H.P AT 225R.PM. 


A New 








YPE-GAU is specially engineered to answer the constant 


call in deep-hole territories for higher power, increased 
ruggedness and stricter economy. Its duty is pumping, swabb- 
ing, pulling rods and cleaning out. Its efficient design reflects 
a close study of field problems; its sound construction includes 
many Cooper-Bessemer standard parts. Request new 


Bulletin today. 
BESSEMER 





CORPORATION 


GROVE CITY, PENNSYLVANIA 


640 E. 61st Street Suite No. 301,25 W. 43rd Street 
Los Angeles, California New York, N. Y 


BRANCH OFFICES IN ALL PRINCIPAL OIL FIELDS 
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Gate and relief valves on station lines. 


LTHOUGH not located adjacent to a highway or 

close to a populous district where it would afford an 

advantage by its attractiveness, the Cities Service 
Gas Company's check meter and town border station near 
Atlanta, Kan., is an example of the newer of this type of 
installation in Kansas. The station is located in a pasture 
at a junction of an 8-inch line and a 12-inch line. 


In the meter house, an exceptionally neat welding job 
was done on the connections. The roll and mitre welds 
are standard ripple welds and finished in a smooth and 
uniform manner. The puddle welds, where the small lines 
were tied into the meter runs, likewise reflect the same 
workmanship. 


Connections for the meter consist of a half-inch riser 
coming up from the meter run. A quarter-inch line runs 
from the riser to the trap which is equipped with a blow-off 
line. The same diameter piping is used until the line ties 
into the riser on the discharge side. 


The meter setting proper is supported on a base strapped 
to the 8-inch meter run with U-bolts. 
The assembly screws into the base and 
the latter is made more rigid by tight- 
ening down on the set screws located 
on the sides. Valve control for the 
meter connections is shown in the ac- 
companying photographs. 


The piping is supported by pedes- 
tals. These supports are set in concrete 
and were located in a manner. which 
would eliminate placing a strain on the 
meter runs, and. still permit them to 
carry the load in the event contraction 
or expansion and settling lines set up 
a stress on the joints or valve con- 
nections. 


The flooring in the buildings is made 
of brick and the buildings are ot frame 
construction with sheet metal side walls 
and roots. 

When the piping was painted, all of 
the flanges, unions, valves and other 
fittings were painted black to make 
them stand out against the light colored 
piping. 
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se Regulator 
= Station 
Construction 


A combination office and warehouse was built at the same 
time. Charts, records and reports are kept in the office fo; 
the chart changers and others who have keys to the station, 
On the opposite side of the building a warehouse carries 4 
small stock of e upling rubbers, bolts, leak clamps and other 
repair material. Arranged on a rack, truck bed high, and 
between buildings, is an extra length of large diameter pipe 
and a collar leak clamp. 


Because the station is located in a pasture where stock 
is grazed several months during the vear, particular at- 
tention was given to fencing the property. Fence posts 
were made with old pipe in the division warehouse yards, 
These were set in concrete. The tops were cut in orange 
peel shapes, with a cutting torch, hammered down to form 
an oval top and then welded. Stringers were made with 
smaller diameter pipe welded to the posts near the top. Posts 
about 12 inches longer than ordinary were used to permit 
stringing two strands of barbed wire at the top. Woven 


wire was used to build the main section of the fence. 
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Meter Setting. 
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HE separation of oil into products of limited boiling 
range has always been of major importance to the 
refiner. In fact, the first step in refining is always 


The Fractionation of Heavy Oils 


Article I--- Fundamentals 


By W. L. NELSON! and DR. MOTT SOUDERS, JR.? 





into fractions of narrower boiling range by means of suc- 
cessive vapor-liquid contacts and separations. Although 
dephlegmation implies separation by simple distillation fol- 


distillation. The first refiners distilled oil in batch shell lowed by partial condensation, this term has been carried 


stills without fractionating equipment. This method neces- 


sitated a re-distillation 
or “rerun” of the raw 
products as obtained 
from the original distil- 
lation. Since rerunning 
is expensive and re- 
quires additional perma- 
nent equipment, the re- 
finer soon made efforts 
to eliminate rerunning. 
One of the early at- 
tempts to fractionate is 
disclosed in the English 
Patent No. 117,277 
(1918) by Hugh L. Al- 
len. In this process, the 
vapor was successfully 
cooled to lower and 
lower temperatures by 
means of a series of air- 
cooled condensers. Sev- 
eral oils, differing in 
boiling range, were sep- 
arated. Such a process 
may be termed as_ par- 
tial-condensation. Sim- 
ple partial-condensation 
is practiced in the lab- 
oratory Hempel column. 
Although __ partial - con- 
densation is sometimes 
practical in the separa- 
tion of gas oil and wax 
distillate from the mod- 
ern vacuum column, in 
general, the method does 
not give an_ effective 
separation. The relative 
merits of the various 
methods of separation 
will be observed in the 
light of the discussion 
of fundamentals. 


Fundamentals 
The terms fractiona- 
tion, dephlegmation, sta- 
bilization, and _ rectifica- 
tion are concurrently 
used interchang 
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LTHOUGH many discussions of fractionation have been 

published, nevertheless this series of articles is one of 

the few which deals with heavy oil design practice. 
Both of the authors, Professor W. L. Nelson of the Univer- 
sity of Tulsa, and Dr. Mott Souders, Jr., Consultant Engi- 
neer at Ann Arbor, Mich., have had extensive experience in 
the design of fractionation equipment. The discussion will 
consist of four articles covering: 1—Fundamentals; I1—Heat 
Balance and Tower Temperature; I11—Diameter and _ the 
Number of Plates; and 1V—Control. We are pleased to be 
able to publish these outstanding articles. 
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eably by petroleum engineers to denote the 
Process of separating a complex mixture of hydrocarbons 
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EQUILIBRIUM DIAGRAM 
BUTANE-PENTANE 
AT 100 LBS./SQ IN. ABS. PRESS. 
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Figure 1. 








over from the early batch-still processes and applied to 


modern countercurrent, 
continuous distillation 
equipment. The terms 
“stabilization” and “rec- 
tification” are commonly 
restricted to discussions 
of the processing of the 
more volatile hydrocar- 
bon products, such as 
pressure distillate and 
natural gasoline. 

Throughout this series 
of articles the term frac- 
tionation will be applied 
generally to signify the 
process of separating 
fractions from a com- 
plex mixture in appara- 
tus embodying the essen- 
tial principles of the 
modern bubble tower. 

Distillation, that is 
vaporization followed by 
condensation, is not 
equivalent to fractiona- 
tion. Although vapori- 
zation and condensation 
are the bases of frac- 
tionation, they do _ not 
necessarily produce the 
separation at which frac- 
tionation aims. The 
composition of the mix- 
ture and the process and 
apparatus employed in 
fractionation determine 
the degree of separation 
attained. 

A consideration of the 
mechanism of vaporiza- 
tion and _ condensatior 
and the laws which gov- 
ern these processes will 
show how the engineer 
may attack the problem 
of selecting the process 
and designing the ap- 
paratus to secure the de- 
sired separation. 


Vaporization and Condensation 
Vaporization may be defined as the change from the 
liquid to the vapor state, a change which absorbs energy. 
When heat is applied to a mixture of hydrocarbons under 
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constant pressure, part of the energy is absorbed by the and vapor compositions for butane-pentane 


- Mixtures 
change of state, and part is°expended in raising the tem- 100 pounds absolute pressure. With the pressure Sued 
perature. This rise in temperature increases the vapor temperature is the only variable. That is, there is a sed. 
pressure or the tendency of all components of the mixture composition of the liquid and of the vapor at each tempers. 
to leave the liquid and enter the vapor state. Therefore, ture. Change in the liquid or vapor composition requires 
the vapor from a liquid contains some of each of the com- a change in temperature and at change in temperature ret 
ponents present in the liquid. Rise in temperature, how- — essarily involves a change in liquid and vapor COMPOsition 
ever, increases the vapor pressures of the lower-boiling lor example: assume a liquid containing 70 per cent “ti 
components more rapidly than the vapor pressures of the tane and 30 per cent pentane is to be heated. No Vapor 
higher-boiling components. Thus the vapor will be richer — will be formed until the liquid equilibrium curve js reached 
in lower-boiling and poorer in higher-boiling components at 163 degrees I. At this point an infinitesimal (uantity 
than the liquid remaining, and the residual liquid will be of vapor will be found having the composition correspond. 
richer in higher-boiling and poorer in lower-boiling com- ing to 163 degrees I. on the vapor curve, i. e., 88 per cent 


ponents than the original liquid before the heating and butane. If the heating is continued the composition oj tt 
vaporization occurred. Moreover, 
the vapor will necessarily be change along the lui 
richer in lower-boiling compo- VAPOR TO REFLUX, CONDENSER 


curve with the production 


le 


liquid must necessarily 
































nents than the original liquid un [ of increasing quantities of 
less the mixture is heated to a REFLUX vapor the composition of 
temperature at which it is com- [| o___ _ tig which follows the vapor 
pletely vaporized, in which case curve. The change jp 
the vapor will have the same [| oo _ AP PROPANE liquid and vapor composi- 
composition as the original liquid. = .[-[-R-——-——-— + \%e-— “NY tions will continue yntil 

These. generalizations are ee 180 degrees F. is reached 
equally valid qualitatively wheth- [oo 4 4 Here the vapor has the 
er the vapor is removed contin- composition ot the origi- 
uously or remains in contact with [777777 7 nal liquid, 70 per cent bu- 
the liquid. Nevertheless, the man- --———-—— 4 \ A | tane, and the liquid is 
ner of separation of the vapor has [_ / completely vaporized. Fur- 
a quantitative effect on the com- ther heating will merel 
position of the distillate and the [T7777 = -~ LPENTANE superheat the vapor with. 
remaining liquid. = = b-——-——4 out changing its Composi- 

Condensation is essentially the JP-~-~-—~— Be cme + se gpiag bare pe: 
inversion of vaporization. It fol- [| EEED > ONES a juid phase 


lows .therefore that the conden- 
sate will be richer in higher- [---—-—74 ©— Pf "aN 


present. 









































Laila has: } HEXANE {ction of the Bubble-Plate 
- —_ an pooret! in owe - -——-———— Column 
boiling components than the orig- 4 ‘The ensidiin dole 
. [C0 ———— = = ~~ © i < O 
inal vapor, and that the remain- i iil 
: . : a), eee 4 Vapor owWer-DOLINg 
ing vapor will be richer it lower- ; 
ait ' ; 2 components and of the 
oiling components than a —d — a , ‘ a 
th ile yy liquid in higher-boiling 
e co ensate. 4 
a a components by means of 
REBOILER sale ee Se ee 
a ae S = camel artial vaporization and 
The Equilibrium Concept ee R ae r a hy: be es 
[he change of state ee ere 
from liquid to vapor or dicated above. A satisfac- 
e ° ° « an el —-—.--4+— —_—— “Vy scenarati av evell- 
from vapor to liquid is not FINISHED as a go a rie 
idirection: o Gp tually e sec ed v) 
Se ie Psi — continuous removal and 
mav be for the molecules 0 20 40 #86«@&—~=6 8 00 partial condensation of 
to leave the liquid and Figure 2. MOL % IN LIQUID the vapors followed by 
» . g “cessive -edlistillations 
enter the vapor of some of successive _ redistillatior 


the gaseous molecules will re-enter the liquid phase. This of the condensate. This method of operation, however, has 
may be explained by the uneven distribution of energy the prohibitive disadvantage of an excessive heat consump- 


among the molecules. That is, although all of the mole- tion and a large number of successive and discontinuous 
cules of the vapor are in motion some have greater energy distillations. An apparatus is desired in which the suc- 
than others as a result of collisions and other effects, so cessive vaporizations and condensations may be carried out 
that the “slower” molecules “fall” back into the liquid. continuously, simultaneously and with a minimum heat con- 


Conversely, when the predominant tendency is from the = sumption, Such an apparatus is the bubble-plate column i 
1 : . . ‘ ° : ’ al _— ate. «ac j . . ne 9 ct] . a partial 

vapor to the liquid state, some of the liquid molecules which which each plate acts simultaneously as a still anda partial 
. - . ncer _ “ . “see = 1oh- iline components 

have greater velocity than the average, break from the condenser, Hotter vapors rich mn _ boiling " a 
liquid surface and re-enter the vapor phase cdme into intimate contact with cooler liquid poorer ™ 


high-boiling components, so that high-boiling components 
When the rate at which molecules leave the liquid is 


equal to the rate at which vapor molecules re-enter the 
liquid, the system is said to be in equilibrium and _ neither 
vaporization nor condensation appears to be taking place. 


are condensed from the vapor and low-boiling components 
are vaporized from the liquid. Thus the vapor is enriched 
in lighter components and the liquid in heavier compe 
nents. Fig. 2 shows the change in composition of the liquid 
as it flows from plate to plate down the fractionating 
column. 


s* *qe . ° ° ° ° ree o - . . . alitativel’. 
Fig. 1 shows the equilibrium relationships between liquid Thus far fractionation has been discussed qualitative!) 


In reality, however, both are occurring simultaneously but 
at equal rates so that the system is in dynamic balance. 
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To design equipment and predict operating conditions a 
quantitative evaluation is required. This may be approached 
through the application of simple fundamental laws gov- 
erning vapors and liquids. 


The Pound-Mol Volume 


The number of pounds of a compound corresponding to 
its molecular weight is the ‘“molecular-weight-in-pounds,” 
or simply the pound-mol. According to Avagadro’s Prin- 
ciple, equal volumes of all gases or vapors at the same pres- 
sure and temperature contain the same number of molecules. 
Therefore, volume per cent and mol per cent in a vapor 
mixture are numerically equal. Moreover, it is evident 
that the volume per pound-mol for all vapors is a constant, 
depending like any volume, only upon the pressure and 
temperature. The value of this constant is 359 cubic feet 
per mol at 14.7 pounds absolute pressure and 32 degrees F. 
Thus, 1,000 cubic feet of any gas at 14.7 pounds, and 32 
degrees F., contains 2.78 mols. 


Partial Pressures of Vapor Components 


When gases are mixed together each exerts a pressure 
equal to the pressure it would exert if it occupied the en- 
tire volume by itself, and the total pressure of the mixture 
is equal to the sum of the pressures of the individual gases. 
The pressure exerted by each component or individual gas 
is called the partial pressure and is dependent on the total 
pressure and the volume or mol percentage of the individual 
gas in the mixture. 


If P =the total pressure; and, y = volume or mol frac- 
tion of an individual gas in the mixture, the law of partial 
pressure may be expressed mathematically : 


partial pressure = Py. 


For example, in a vapor mixture composed of 70 per 
cent butane and 30 per cent pentane at 100 pounds abso- 
lute pressure, the partial pressure of the butane 


= Py = 100 * 0.70 = 70 pounds per sq. in. 


and the partial pressure of the pentane 
= 100 XK 0.30 = 30 pounds per sq. in. 


Partial Vapor Pressures of Liquid Components 


Just as each component of a vapor mixture exerts a partial 
pressure, each component of a liquid mixture exerts a partial 
vapor pressure. This is a dependent upon the concentra- 
tion of the component in the liquid and the vapor pressure 
of the pure component, which is a function of the tem- 
perature. 


If p = vapor pressure of the pure component at a given 
temperature; and, x = mol fraction of this component in 
the liquid, the partial pressure of this component in the 
liquid = px. 


As an example, consider a liquid consisting of 42.5 per 
cent by volume of butane and 57.5 per cent by volume of 
pentane at 60 degrees F. Since the specific gravity of 
butane at 60 degrees F. is 0.585 and of pentane, 0.631, the 
number of mols of butane per unit volume 


42.5 « 0.585 
ne = §,428 
58 
and the number of mols of pentane 
57.5 X 0.631 
0.504 
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The total mols therefore equal 0.932 


» and the mol fran: 
" Tac 
of butane, tion 


0.428 | 
x (butane) = 0.46 
0.932 
The mol fraction of pentane = 1.000 — 0.46 = 0.54 i 
the liquid is heated to 180 degrees F., the partial * a 
pressure of the butane ” 


- 152 & 0.46 = 70 pounds per sq. in. absolute 
since the vapor pressure of pure butane is 


: 152 pounds at 
180 degrees F. 


The partial vapor pressure of the pentane 
= 56 po 0.54 = 30 pounds per sq. in. 


therefore the total vapor pressure of the liquid = 70 + 39 
100 pounds per sq. in. absolute. 


Equilibrium Relationships 


Liquid and vapor are in equilibrium when the rate a 
which molecules are leaving the liquid phase is equal to 
the rate at which molecules are leaving the vapor phase, 
Expressed in terms of the pressures, the system is in equilib. 
rium when the partial pressure of a component of the vapor 
is equal to the partial vapor pressure of that component in 
the liquid, or px = Py. 


Since the partial pressure of a component in the vapor 
is a function of the total pressure and the composition 
and the partial vapor pressure of a component in the liquid 
is a function of the temperature and composition, the equilib- 
rium compositions of the liquid and vapor in a two-compo- 
nent system are determined completely by the temperature 


and the pressure. 


For example, at 180 degrees F. and 100 pounds per sq. in. 
absolute pressure, the equilibrium compositions of liquid and 
vapor for a butane-pentane mixture may be readily calcu- 


lated as follows: 


Let the subscript, 1, refer to butane, and the subscript, 2, 


refer to pentane; then at equilibrium, p1x1 = Pyi; and, 
3ut x2 = 1— x1, and yi+ye=1. 


pexe = Pye. 


Therefore, adding the equilibrium equations and _ substi- 








tuting pr x1 + pe ( 1—xz ) P; or 
P —pe | 
x | 
p1 — p2 


The vapor pressure of pure butane at 180 degrees F. = | 


152 pounds, and of pure pentane 56 pounds, theretore 


100 — 56 
x1 = ———— = 0.46 mol fraction of butane in the liquid; 
152 — 56 
. 152 
v1 —— 0.46 = 0.70 mol fraction of butane in the vapor. 
100 


The liquid then contains 46 per cent butane and 54 per 


cent pentane (mol per cent), and is in equilibrium with a 





vapor containing 70 per cent butane and 30 per cent pet 
tane at 180 degrees F., and 100 pounds per sq. ™. abso- 


lute pressure. 
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Accurate over the 


ENTIRE Range 


THER flow controllers have charts read- 

ing directly in rate of flow with 
graduations which become progressively 
wider from center to outside—the so-called 
progressive or square root chart. 


The result is that the accuracy, readability 
and controlability will be less and less as 
the rate of flow decreases. Accuracy over the 
entire working range can be obtained by 
using a chart reading directly in rate of flow 
but uniformly graduated—like the one shown. 

With this chart, TAG offers a real improve- 
ment in flow control equipment. The uni- 
formity of graduations is made possible by 
the special design of the differential pressure 
gage—one leg of the manometer being made 
progressively smaller in diameter so that its 
curved cross-section produces uniform float 
motion per increme nt of change in flow. 
This TAG Linear-Flow Differential Gage will 
give the same guaranteed accuracy and 
equally precise control anywhere on_ the 
chart from 14% to 100% flow. 


The following superior constructional fea- 
tures will be found in TAG Flow Instruments: 


NO PRESSURE—TIGHT BEARING 
POWERFUL FLOAT MOVEMENT 
MERCURY BLOW -OUT CHECK 
TAG BALANCING CONTROL 


Send for Bulletin No. 1020—51, com- 
pletely describing the:—TAG Flow Re- 
corder - Controllers for Liquids — TAG 
Flow Meters and TAG Orifice Meters for 
Gases—TAG Flow Recorder - Controllers 
for Gases—TAG Liquid Level Recorder- 
Controllers. 


C. J. TAGliabue Mfg. Co. 


Park & Nostrand Aves., 
Brooklyn, N. Y. 
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Southern Fuel Company’s 26- Inch Gy 


“HE Southern Fuel Company. of California. recently 
organized and owned jointly by the Southern Califor- 

nia Gas Company and the Southern California Edisoy 
Company, is well advanced in the construction of its ney 
26-inch natural gas line extending from Long Beach to 
Kettleman Hills. This line is being laid as a measure oj 
protection against the dwindling supply of natural gas a 
the Los Angeles basin, and to insure the Edison compan 
ample fuel supply for its long Beach generating plant. This 
plant, it may be added, is the largest electric generating 
plant at the present time, west of Chicago. 


The work of laying this line which, when completed, wil 
he about 210 miles long, has been divided into four sections 
and contracts for each section awarded to different. cop- 
ractors. The route of the line carries it from a point ney 
Long Beach north through South Gate and other  smalj 
towns, through a major portion of East Los Angeles: then 
on through Glendale, San Fernando, and Castaic, where the 
route of the line carries it over the rugged Tehachapi rang: 
of mountains, termed the “Rid 


ge Route,” and thence on to 
Nettleman Hiils field. 


An extremely difficult piece of pipe line construction was 
encountered in the recent completion of the laying of th 
first section of this line through the east side of Los An- 
veles, as well as through several suburban towns, which 
required much hand ditching and tunneling under street 
crossings, railway and street railway crossings, ete. This 
job necessitated also the breaking of a vast amount of pave- 
ment, especially in passing through Los Angeles. In addi- 
tion to this, many difficult problems presented themselves 
to the eneineers in the numerous cases where were cncoun 
tered exi-tine pipe lines of all kinds and sizes, sewer lines, 
telephone conduits. and other underground obstacles com 
mon in large cities which had to, in one way or another, 
be passed over, under or around. 


These conditions caused many unexpected delays and 
progress Was in marked contrast to the easier going found 


in ordinary open, cross-country pipe line construction work. 





lhe job on this section was conceded generally by the con- 
tractors to be the most tedious and difficult job in major 
pipe line construction that they had ever attempted. 


One phase of the work on this section of the line whicl 
presented so much difficulty and greatly impeded progress 
was the great amount of angle work, or “stabbing,” as this 
work is termed. This made a great deal of hard work for 
the welders, which was occasioned by the many crooks and 
turns necessitated in making jogs in crooked streets and 
passing around, under or over various obstacles. One ol 
the welders likened the work to that of a huge plumbing 
jolt. City requirements in many instances necessitated extra 
work which had not been contemplated beforehand, such as 
hand ditch digging, tunneling, ete. 





\ radio device, now commonly in use for locating wt- 
derground water and gas lines, ete., was put to good use om 
this job. By the ue of this device, the operators wert 
able to locate and mark for the ditching gang following 
the point on the pavement or ground over which the line 


passed. Thus a great saving in labor was realized by rea- 
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«| Line Presented Many Difficulties 





cently son of the fact that the location of the existing line could 
alifor. be calculated with such accuracy as to enable the ditching 
“dison machines to do a maximum amount of machine ditching 
5 nies without danger of damage to the encountered underground 
ch to line. Ditching was, of course, done as much as possible by 
Ire of machine, but a great deal remained to be done by hand. 
aS In Several action photographs of the various operations 
npany along the first and second sections of this line were made 
This during the progress of the work. The second section 
rating of the line is now under construction, which, when com- 
pleted, will constitute about one-third of the line completed. 
l, wi A major portion of the line is to be electric welded. 
tions Fig. 2 shows one means employed in digging the 
con tunnels under the street and railway crossings. A man 
t nea enters the tunnel with miner’s cap and lamp, digs and fills 
smal the dirt cart, which is drawn out and dumped by a man 
hene at the outer end of the tunnel. An outer protective casing 
re the is forced through the tunnel as it is dug. This is done by 
rane the use of step jacks braced at the outer end of the tunnel. 
on to \s the length of the tunnel requires, extra joints of the 
casing are welded to the one being put through until the 
vom other end of the tunnel is reached, This casing provides 
f the added protection against corrosion of the line pipe, and aut 
: i fords convenient access to the line at this point in case of 
‘ hick future emergency. 
street Fig. 3 shows the “tieing in” operation, in which a sec 
This tion consisting of five or six of the 40-foot joints of pipe 
pave- are being lowered onto timbers over the ditch to be welded 
addi- together. These sections are here being handled by tractors 
selves equipped with movable booms and power winches. Cranes 
roen mounted on tractors were also used in this operation, as 
lines well as in the lining operation, as shown in Fig. 7. 
com- An interesting view of a “bell hole” welder in action is 
ther, shown in Fig. 6, which illustrates to some extent some of 
the difficult welding work on this line. Note the number 
- of welds comprising the angle work at this point. On this 
yor line, the well-known double-bell type of joints were used. 
os These joints, as is generally understood, have “chill rings” 
con- hited inside, the purpose of same being principally to ob- 
arm —_ pemesracion for the electric weld. By the use of these 
chill bands,” the “burning through” of the are in welding 
is prevented and eliminates the danger of icicles protruding 
vhich = on the inside of the pipe. Fig. 8 shows clearly some of the 
ress, | umusual turns and angles necessary in going around obsta- 
this | cles along the route of the line. A “hot-stuffing gang” with 
k for “granny-rag” sling and tar bucket are shown in the fore 
and ground of this picture. Another view of the “hot-stuffing” 
and gang in action is shown in Fig. 5. In this instance, how 


ever, the first, or priming coat of paint is being applied. 
Note that in this operation double canvas slings are being 
used to better distribute the compound, on account of this 
liquid being so much thinner than the heavy tar coating 
which follows, and which is usually applied with a single 








sling. 
un- Fj 
e on ig. 1 shows two truck type cranes lowering a “run” of 
were into the ditch for the “tieing-in” operation, while ; 
ying hg 3 shows a lowering operation by the use of two of 
line the tractor cranes. Fig. 4 shows some heavy machinery 
ma bad place. 
rea 
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ORTABLE draw-works of the rotary drilling type 
have been found very economical in performing many 
duties in shallow oil producing territories. In Southern 

Texas the Rio Bravo Oil Company has used one portable 
draw works in drilling up shallow acreage near Saratoga, 
while the Luling Oil & Gas Company has been using one 
of the units for pulling tubing and rods, also for cleaning 
out wells. 

The Rio Bravo Company has drilled 22 wells, the average 
depth of which has been about 1,000 feet, with its portable 


The cost of operating the unit has been very 
first 21 wells requiring a nominal expenditure for ] 





Luling Oil & Gas Co.’s mounted portable draw-works. 


Portable Draw-Works Valuable Equipment | 
ef in Shallow Areas $0 


This installation, however, has handled With e; 
2,100 feet of seven-inch O. D. casing, and has dtilled . 
few holes to 2,000 feet. 


le yW, the 
aby I, 


fuel, supplies, casing, moving onto locations, and al] cost 
up to the time the well was turned over to the prod 
department. The average cost of fuel and labor on th 

He 


uction 


portable type rigs was 35 cents per foot. 


In addition to the four-inch draw-works, these portabl 
ortable 


units have three-sheave traveling block, five. 
sheave crown block, four-inch swivel, 20-inch Pipe 
screwing rotary and one 534 power pump. 
powered by a 7/5-horsepower gasoline engine. 
The draw-works is powered by a 100-horsepower 


gasoline engine. 


The foundation for the portable type dray- 
works is comprised of skids constructed from 
heavy structural steel [-beams, adequately braced 
and of sufficient length for mounting reverse 
clutch, and powering engine, 

The Rio Bravo Oil Company does not have its 
unit mounted, but merely skids it from location 
to location. The Luling Oil & Gas Company has 
its unit mounted on truck frame and uses a 
tractor for pulling it from well to well. This com- 
pany uses its portable outfit for pulling wells, 
these wells averaging around 3,500 feet in depth, 
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LEEDS & NORTHRUP COMPANY PRESENTS 


MICROMAX 





THE IMPROVED L &N POTENTIOMETER PYROMETER 


MICROMETER SENSITIVITY, 
SELF-STANDARDIZATION 
AND HIGH-SPEED RECORDING 


OW comes the fully automatic potentiometer— 
Micromax—the improved L& N Potentiometer 
Pyrometer, embodying basic improvements, 

raising the potentiometer pyrometer to a new high 
level of accuracy, of reliability and of strictly auto- 
matic operation. 


Like the announcement made over twenty years 
ago, when Leeds & Northrup introduced the first 
industrial potentiometer pyrometer, today’s an- 
nouncement brings pyrometer users basic new advan- 
tages—a new order of sensitivity, speed, accuracy and 
reliability. 


No Daily Attention—No Adjustments 


The new Micromax “‘scissor-action’’ balancing device is so 
microscopically sensitive that it will detect deflections of the 
galvanometer pointer amounting to 1/1000th of an inch. It is 
practically unaffected by wear. It requires no adjustments. Its 
recording action is responsive and speedy as no potentiometer 
recorder has ever been—so fast that the pen or print-wheel on a 
Micromax Recorder will step across the entire 97% inches of 
calibrated chart in less than twenty-two seconds. Its non-slip 
clutch is automatically prevented from attempting to move the 
mechanism beyond either end of the scale. 


Micromax is the fully automatic industrial potentiometer 
pyrometer. It needs no daily attention; the instrument circuit 
in every model is standardized automatically, every forty-five 
minutes or less, more accurately than can be done manually. 


To industry in general, and in particular to the many thousands 
of present users of L & N Potentiometer Pyrometers, Micromax 
is presented as the culmination of over twenty years of speciali- 
zation in industrial potentiometer pyrometers and of three years 
of concentrated work in the final development of its particular 
refinements. 
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WHEN ARROW REACHES Wor * 
RENEW DRY BATTERY 


The Super-Sensitive 
“Scissor-Action” Balancing Device 


Requiring no adjustme nt and not affected by wear, the Micro- 
max “‘scissor-action” balancing unit responds to galvanometer 
pointer deflections as small as 1/1000th of an inch. 


Variables due to daily manual standardizing of the instrument 
circuit are also eliminated in Micromax. Every forty-five 
minutes or less the circuit is standardized automatically 
more accurately than is done manually. The mechanism itself 
automatically safeguards this vitally important phase of po- 
tentiometer operation. 


To Present Users of 
L & N Potentiometer Pyrometers 


In accord with our established policy, protection is given to 
the thousands of present users of L & N Potentiometer Pyrom- 
eters in that the Micromax “‘scissor-action’’ balancing device 
and the automatic standardizer are unit assemblies which can 
be installed in present L & N recorders in the user’s own plant, 
with little or no interruption to service. 
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One of the 360-horsepower Diesel engines used to operate 


EF *SLECTRICITY has been utilized for pumping wells 

+ 2 i re 

by the Magnolia Petroleum Company in the [ido 
rado, Kansas, district. since 1918. This company 


uses electricity extensively in its oil well pumping opera- 
tions. Some wells pumped by electricity are more than 
ten miles from the company-owned electric power plant. 
which generates power from which a total of 134 wells are 
pumped; 79 are pumped on the bean, 48 operated by central 
powers, four pumped by individual electric jacks, while three 
wells are operated on rod lines running from beam-pumped 


the 


generators. 


ELECTRIC PLANT Generate 


. y 





wells. Constant care and at. 
tention of all of the equipment 
both in the generating plant 
and at the wells, have kept 
the pre yperties in first-class 
condition and this has resulted 
in keeping this old installation 
on an economical and efficien: 
basis. The generating plant js 
clean and well painted, whi) 
the pumping motors are in tly 


same condition. 


The average depth of the 
wells in the Eldorado district 
is 2,600 feet, and most of they 
are equipped with 5-inch 
sucker rods and two-inch tyb- 
ing. Due to water encroach- 
ment on the producing horizon, 
the stroke speed in different 
parts of the field varies from 
slow to fast operation, with an 
average rate of travel of about 
18 strokes per minute. The 


distance of the rod travel likewise is not uniform, due to 
varying fluid levels of the wells, the majority of which 
have low fluid levels brought about by many years of pro- 
ductive life. 


The beam-operated wells are equipped with 15/30 horse 


power electric motors that operate the band wheels by th 


usual belt installation. 


These motors are directly connected 


to lines which transmit electrical current from the generat- 


ing plant to the field. 


Three of the individual jack instal- 


lations are five horsepower motors, while the other 1 


i oe 






Master control panel. 








10 horsepower unit, all have 
the motor set on the jack 
framework. A _ total of five 
central powers operate the 4 
wells pumped from this type 
unit. The power motors rum 
18-foot band wheels from jack 
shafts by means of 6- to 7-ply 
12-inch belts. Metors in th 
central powers are of different 
<1Z€S, depending upon the load 
they carry, two of them ar 
15/30 horsepower, one a 4) 
horsepower unit, and the other 
two are operated by 530 hore- 
power motors. 

The generating plant was 
constructed in 1918 and has 
heen in continuous — service 
since that time. It 1s central 
ly located in the field. The 
building is of frame and sheet 
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construction, with con- 
crete floors throughout. A 
feature of the layout 1s the 


iron 


protection afforded workmen 
hy careful guarding of all 
dangerous moving parts and 
motors carrying high voltage. 
Most of the motors, belts, etc., 
are fenced with iron pipe 
eyards securely set in the con- 
crete floor. Crane ways in the 
plant are built on 8-inch pipe, 
with 10x12 timbers bolted to 
the pipe. 

Four horizontal solid injec- 
tion type Diesel engines fur- 
nish the motive power for 
operating the generator units. 
These Diesels are 360 horse- 





power, 21-inch bore, 34'2-inch oe | 
stroke units, operating at 165 nterior of one of the central powers. 

revolutions per minute. Three 

of the engines are operated the full 24 hours, the fourth en- porting wires, of which there are several, carrying 
gine is run from 8 to 10 hours daily or during the peak load power in different directions. It 
period. The fourth engine not only acts as an auxiliary unit 
to build up sufficient power during the peak load hours, but 
also as a reserve engine which is operated whenever one 


is conveniently located 
in the central part of one of the side walls, giving the oper- 
ator easy access at all times. Panels on the board are 
. : ‘ checked periodically, to see that sufficient power is being 
of the other Diesels is down for repairs. supplied to the various districts, and also to see that too 

Each Diesel drives a 240 K. V. A., 2,300-volt, alternating much current is not being sent. 
current generator by means of 
a 30-inch, 67-foot belt. Ex- 
citers, 74% K. W., 125-volt 
type, are belt connected to the 
generators and together with 
250 K. V. A. 2,400-volt) syn- 
chronous motor, assure a 
steady flow of current. 

The fuel for operating the 
Diesel engine is secured from 
the lease pipe lines and aver- 
ages 33.5 degrees gravity A. P. 
|. A continuous treating sys- 
tem has been provided for the 
lubricating oil that is gas- 
blown from the engines to the 
treater. In the treating tank 
it is heated to 180 degrees I’., 
and a settling compound is 
added to settle out the bad oil, 
alter which the good oil is 
taken to the overhead tanks 
trom which it flows by gravity 
to the engine bearings. 

The master control panel 
registers the amount of volt- 
age going into the main trans- 








Generator and exciter in Magnolia plant. 
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ACTORS CONTROLLING 
the Effective Lubrication of 


Diesel Engine Power Cylinders 


HEN analyzing the suc- 

cessful operation of any 

piece of machinery it is 
evident that to a large extent 
this is dependent on effective lu- 
brication. It is, therefore, essential that proper lubrication 
be provided and only suitable lubricants be used. The lubri- 
cation of Diesel engines and its relation to the development 
of maximum power with a minimum of fuel consumption 
requires the careful attention of all owners and operators 
of such equipment. The fuel, of course, is essentially the 
factor which makes the Diesel engine run, but the selection 
of the correct lubricants which must be employed to keep it 
running is of equal, if not greater, importance. 

In the absence of mechanical deficiencies, an engine will 
perform more satisfactorily and for a longer period of time 
when it is effectively lubricated. Conversely, the best of 
design will be of little avail in lengthening the life of an 
engine if the quality of a lubricant and the method of its 
application are not properly studied. This subject has always 
been of great importance to all Diesel engine manufacturers. 
In order to maintain efficient lu- 
brication the operating factors 
which impose certain duties upon 


By ARTHUR M. TODE, M. E., 
Technical Division, The Texas Company 


air compressor or bearings, cer- 
tain basic characteristics are 
necessary, viz.: 

1. It must be so carefull 
refined as to be able to With- 
stand the usual stresses and strains of intensive service. 
Also it should be carefully fractionated, or the lighter com- 
ponents so effectively removed that it will not be so volatile 
as to require an undue quantity to maintain a suitable lubri- 
cating film especially on the cylinder walls. 


2. It should have as low an emulsification tendency as 


possible due to the contact with water which may occur, 
Filtration and very careful refinement will overcome this 
tendency. 

3. It must be suited to the engine and also to the lubri- 
cating system installed; for one can readily appreciate that 
an oil might easily be an excellent lubricant, yet refined in 
such a manner as to be absolutely unsuitable for Diesel 
engine service. 

4. Furthermore, it must be of such a viscosity or body 
as to maintain a_ lubricating 
film of suitable thickness be- 
tween the wearing surfaces, un- 





the oils, as well as the various 
lubricated parts of the engine 
must be considered. 


Cleanliness of design, simplic- 
ity, and ready access to all parts 
are the fundamental require- 
ments which have to be met by 
the builders of modern Diesel 
engines. These factors include 
a thorough, and yet as little 
complicated as possible system, 
or systems of lubrication, to as- 
sure complete service of oil to 
the various parts. On most 
Diesels similar lubricating sys- 
tems are employed, different in 
detail according to construc- 
tional conditions of the machine. 

The trend in Diesel design is 
mechanically to lubricate every 
part and to obviate entirely the 
hand oil can. Some manufac- 
turers are building engines 
which are entirely automatic in 
their lubrication, while on those 
engines where some hand oiling 
is required this has been limited 
to such parts as the valve gear, 


o 4 
cam rollers, fulcrum levers and = 








der the prevailing temperatures 
of operation. Yet it should 
never be so heavy or viscous at 
these temperatures as to give 
rise to abnormal internal fric- 
tion within itself, for this might 











readily develop excessive operat- 
ing temperatures especially on 
the engine bearings. 

5. It should he sufficiently ad- 
hesive to resist being squeezed 
out from between the wearing 
surfaces when subjected to the 
normal pressures of operation. 

6. It should not congeal at 

any of the lower temperatures 
to which it might be subjected 
during storage or operation. In 
this connection the pour test 
should be low enough to avoid 
the necessity for ever heating 
the storage tanks. 
7. It should be capable of 
spreading readily over the wear- 
ing surfaces in the case of cyl- 
inder walls. not remaining in 
streaks or blotches whereby suit- 
able sealing of the pistons might 
be impaired. 

8. It must show as little car- 








governors. 

Regardless of whether a lubri- 
cant is to serve the engine cyl- 
inders or is to be used on the 


Transverse section of a 
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Fairbanks-Morse Diesel engine, 
showing details of lubricating and cooling water systems. 


hon residue as_ possible, inas- 
much as the decomposition which 
will occur when the oil is ex- 
posed to the intensive heat ol 
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combustion will, in the case of many oils, develop a large 
amount of objectionable carbonaceous residuum.  Further- 
more, this latter should be easy to remove. 


Service Conditions Imposed en Lubricants 

Probably no other type of machine can be damaged so 
easily and quickly by faulty lubrication as the modern 
Diesel engine. While the average cost per unit to lubricate 
any Diesel engine is small, this cost can very quickly be 
increased beyond reason by using the wrong grade of lu- 
bricating oil. 

In an oil engine the following lubricating demands are 
to be met: 

1. High rubbing velocity with moderate pressures, 1. ¢., 
main bearings and crank pins. 

2. Low rubbing velocity with high pressures, i. e., 
wrist pins. . 

3. Low pressures with in- 
tense heat, i. e., pistons and 
cylinders. 


of the ability of the oil to maintain the proper film under 
given conditions of speed, pressure and temperature. 


Lubrication Systems 


There are several systems commonly employed jor the 
heienti , 1ecse > | . ‘ ite . . . : ; 
lubrication of Diesel engines, and often a combination of 
two or more systems are found on one engine. 

On most Diesel engines there are two separate and dis. 
tinct lubricating systems, which may be designated the hich 
and the low pressure systems. The former comprises on) 
the arrangements for supplying Jubricating oil to the 
power cylinders and air compressor cylinders, while the 
latter supplies oil to the various bearings throughout the 
engine. On some two-cycle engines a third system is yseq 
solely for lubricating the cross-head pins with oil under 
high pressure. A certain amount of hand oiling js also 
required, to take care of the small bearings, pins, ete., that 
require a relatively insignif.- 
cant amount of oil. 

The manufacturers of 





4. Miscellaneous relatively 
small parts lightly loaded as a 
rule, but requiring a complex- 
ity of feeds, i. e., cam shafts, 
rocker arms and auxiliary 
drives. 

Also the materials moving 
one upon the other differ 
widely. This range of pres- 
sures, speeds, temperatures. 
and materials wou!d seem to 
require half a dozen different 
oils, which is obviously out 
of the question. 

In many Diesel engine 
plants from two to four lu- 
bricating oils of different vis- 
cosities are being used to lu- 
bricate one type of engine. 








Diesel engines equip their 
machines with oiling systems 
according to the type, size 
and number of revolutions. 
No one type is best for every 
service, although the force 
feed system is the general 
method. Other systems are 
culation system, splash oiling, 
gravity feed, ring or chain 


= known as the pressure cir- 
: oilers, and oil throw. 


+ 


The various lubrication sys- 
tems of Diesel engines may 
be grouped as shown: 

1. Cylinders, Mechanical 
Force Feed; Bearings, Me- 
chanical Force Feed. 


2. Cylinders, Mechanical 








Recent tests have indicated 
that this condition in numer- 
ous cases can be eliminated, 


Showing the oil circulating 


especially on small-sized en- 

gines. Actual experience has 

proven that a lubricating oil 

may be suitable for the power cylinders, and yet not have 
a viscosity so high as to preclude its use on bearings. The 
same oil may also be suitable for air compressor use where 
solid injection is not employed. 

Diesel engine lubrication must be positive, and capable 
of functioning under sufficiently high pressures to with- 
stand the opposing operating pressures. For example, in 
the air compressor of a full Diesel engine this wou!d be very 
high, even though the oil may be delivered at a time when 
the pressure exerted on the piston is lowest. 

The selection of lubricants for a Diesel engine plant 
should be strictly on the basis of quality, involving chemical 
characteristics to insure properly refined oils containing no 
impurities, and on viscosity, to insure proper grade. Neither 
oil color nor density signify as special properties in the 
selection of a lubricant. When light, medium or heavy oils 
are mentioned, it is the viscosity which is concerned. Light 
means low viscosity and heavy means high viscosity. Ex- 
cessive friction may result from use of an oil of either too 
high or too low viscosity. ‘Too high a viscosity will give 
a good film, but the friction in the oil will be excessive. 
If the viscosity is too low the film may be broken. The 
physical characteristic viscosity is, therefore, of supreme 
importance in the selection of a lubricant as it is a measure 
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system on the Nordberg Diesel 
engine. Dotted lines show mechanical lubrication of power and 
air compressor cylinders. Bearings are pressure-lubricated. tion. 


Force Feed (with oil throw); 
Bearings, Pressure Circula- 


3. Cylinders, Mechanical 
force Feed (without oil 
throw; Bearings, Pressure 

Circulation. 

4. Cylinders, Mechanical Force Feed; Bearings, Gravity 
or Ring Oiling. 

5. Cylinders, Oil Throw; Bearings, Pressure Circulation 

6. Cylinders, Pressure Circulation; Bearings, Pressure 
Circulation. 

7. Cylinders, Splash; Bearings, Splash. 


Power Cylinder Lubrication 

The problem of efficient lubrication of the power cylinders 
of Diesel engines is the furnishing and maintaining of an 
oil film on the cylinder walls under the existing conditions 
of grade of fuel, and the completeness of combustion, in 
conjunction with the ether factors of high pressure, high 
temperature, fluid friction, and carbon formation. Success 
ful Diesel engine cylinder lubrication is dependent on four 
factors, i. e@.! 

1. The use of properly reiined oil. 

2. Application of sufficient, though never excessive, 
amounts. 

3. Delivery through oil ways so’ located that the piston 
and rings will receive the maximum of this charge. 

4. Application at exactly the right time. .; 

In order to secure the most effective lubrication of Diese 


The PretrrotEUM ENGINEER 











th 
br 
to 
of 


Inder 


Pnifi- 


S of 
their 
stems 

size 
ions, 
very 
force 
neral 

are 

cir- 
ling, 
‘hain 


SYS- 


may 


nical 


Me- 


nical 
Ww); 
~ula- 


nical 


Ou 


sure 
ity 


tion 


sure 


EER 











ngine cylinders the oil should be delivered regularly to 
eng ) ; — : 

the cylinders and pistons by some form of Force Feed Lu- 
hrication, which will insure a charge of sufficient volume 
to cover the entire cylinder wall under the swabbing action 
( ; 

of the piston. 


Lubrication of Two-Cycle vs, Four-Cycle Diesels 

Irrespective of whether a Diesel is of the four-cycle or 
the two-cycle type there is little, if any, difference with re- 
spect. to the lubricating oil best suited for their power 
cylinders. As some of the lubricant in a two-cycle engine 
cylinder is usually scraped off from the piston and piston 
rings while passing the scavenging and exhaust ports, the 
oi] consumption is generally slightly higher than that of a 
four-cycle engine of equivalent size. Too great an oil feed 
with two-cycle engines is frequently 
a contributing cause of excessive de- 
posits in the scavenging air ports and 
the exhaust ports. 

In the four-cycle engine there is not 
the heat developed during operation, 
nor is the lubricant on the cylinder 
walls subjected to the high velocity 
and vaporizing action of the exhaust 
gases as in the two-cycle type. This 
is accounted for due to an absence 
of exhaust ports, the gases being dis- 
charged in a straight line direction via 
the exhaust valves in the cylinder 
heads. The difference in temperature 
of the four-cycle and of two-cycle en- 
gines is not, however, great enough to 
require special consideration in con- 
nection with cylinder lubrication. 

Furthermore, in the four-cycle en- 
gine, the pressure on the moving parts 
is not always of the same intensity. 
Whereas it may be difficult to have 
the lubricating oil spread uniformly 
over cylinder liner surfaces when the 
piston rings are under pressure, yet 
in the four-cycle type of Diesel the 





pressure is relieved during the second 
stroke. As a result the oil is more 
readily spread over the cylinder liner 
and materially facilitates the sliding 
action of the piston and rings during 
the subsequent strokes of the cycle. 

However, the cylinders of two-cycle Diesels are not. diffi- 
cult to lubricate if the design has been carefully considered. 
In fact, the cylinders are the only parts requiring more 
than usual attention from a lubricating point of view. This 
is due to the oil being subjected to high temperatures at 


more trequent intervals over each cycle and because a high. 


velocity of the gases of combustion at the exhaust ports 
Increases vaporization of the lubricant in this part of the 
cylinder. In order to reduce vaporization an oil of lower 
volatility could be used, but this probably would mean that 
a higher carbonaceous residue would accrue. 

The large double-acting, two-cycle engine requires spe- 
cial consideration as far as cylinder, piston and stuffing box 
are concerned because of the relatively large heat flow. 
Four-cycle engines add_ the complication of an elaborate 
valve gear, though even when double-acting they do not 
have such severe heat conditions. 


Effect of Cylinder Temperature on Oil Film 
A large portion of the evlinder wall over which the piston 


Passes 1s swept by flame every stroke in a two-cycle engine. 
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Cross section of type F. P. Cooper-Bes- 
semer high-speed Diesel engine. The lubri- 
cating pumps are located in the crank case 
of the engine and serve to lubricate auto- 
matically every moving part of the machine. 


This flame starts out with a temperature of at least 2000 
degrees Fahrenheit. The maximum temperatures of the 
gases in Diesel engine cylinders range in the neighborhood 
of 2700 degrees Fahrenheit, or even higher. If a lubri- 
cating oil film were exposed to such temperatures the lubri- 
cant would soon be burned away completely no matter how 
carefully the oil had been refined nor how high its flash 
point. 

The maximum temperature decreases as expansion of the 
burning charge and exhaust take place. It gradually rises 
during the compression stroke. The minimum temperature 
is in the neighborhood of 250 degrees Fahrenheit, while the 
average during a complete cycle is probably about 950 de- 
grees fahrenheit. ‘These temperatures refer to the gases, 
however, and not to the cylinder walls. 

While experiments made with 
thermo-couples placed close to the 
inner surface of cylinder walls, as well 
as in the heads of moving pistons, have 
revealed the temperatures at these 
points, yet it is practically impossible 
to obtain the actual temperatures of 
the surfaces. It is, however, assumed 
that the temperature increases rapidly 
as the inner*surface of the cylinder 
wall is réached. 

It is assumed that the cylinder walls 
have a temperature of only about 30 





degrees Fahrenheit, above that of the 
circulating water. So long as the cir- 
culating water is not boiling it is safe 
to assume that the cylinder wall tem- 
perature is not above 250 degrees 
l‘ahrenheit, and the temperature of the 
piston not many degrees higher. There- 
fore, with a proper cylinder and piston 
circulating medium the high tempera- 
ture of the gases need cause no great 
concern. 

Most oils used for Diesel engine cyl- 
inder lubrication have a flash point 
higher than 350 degrees Fahrenheit. 
Lubricating oil does not burn readily 
and furthermore the time in the cyl- 
inder is short. An engine running at 
only 100 r.p.m., would expose the lu- 
bricated surface of the cylinder to the 
action of the flame for less than one-quarter of a second. At 
higher speeds the time allowed for the oil to burn is so short 
that a flash point of probably 300 degrees Fahrenheit would 
be sufficiently high excepting under unusual conditions. 

Because cylinders are adequately cooled by water or oil 
circulation through their jackets the walls are kept at a tem- 
perature which permits of their proper lubrication. Also 
the time element in connection with the rapid reciprocating 
movement of the pistons furnishes intermittent protection 
and carries oil films from the cooler parts to those sub- 
jected to higher temperatures. In single acting Diesels the 
highest cylinder wall temperatures are, of course, at the 
top and the lowest temperatures at the bottom. In double- 
acting engines both ends of the cylinder have high tempera- 
tures, while the lowest temperatures prevail in the center. 
The operating factors on which the temperatures depend 
include the temperature, the velocity and the quantity of 
cooling water, the quantity of heat necessary to be con- 
ducted per unit of area through the cylinder walls, the 
diameter of the cylinder, the thickness of the liners, and 
the load developed by the engine. 


This is the tirst of 
The serics will be continued in the October issue Editor 
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Two Prest-O-Weld Blow Pipes 


HE Linde Air Products Company, 30 East 42nd St., 
New York, N. Y., has recently added two new welding 
blowpipes to its line of Prest-O-Weld medium pressure 
apparatus, presenting an entirely new idea in blowpipe de- 
sign. A detachable valve body, to which the handle is 





secured by a simple and convenient locking device, enables 
the operator to change quickly from the standard to differ- 
ent handles without detaching hose or hose connections and 
without the use of a wrench. 

Designated as Prest-O-Weld Type W-105 Welding Blow- 
pipe and Type W-106 Welding Blowpipe, these two new 
additions to the line have been designed to give Prest-O- 
Weld users a medium pressure blowpipe comparable in 
range to the Oxweld Type W-17 Welding Blowpipe. 


IL. Well Supply Com- 
pany and Westing- 
house - Nuttall engineers 
have jointly developed a 
new series of unit pumping 
powers. Known as the 
ODH series, these new 
unit pumping powers are 
built in several sizes with 
capacities up to 20 horse- 
power and pumping speeds 
from one to 30 strokes per 
minute. They are designed 
for motor or engine drive. 
The new unit can be ar- 
ranged with the prime 
mover connected to the re- 
duction gear either directly 
by a flexible coupling or 
through a cog-belt drive. 
When the latter is used 
sheave pulleys are mounted 
on the motor shaft and the high-speed shaft of the reduction 
gear, with the motor placed between the Sampson post and 
gear unit. 
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Heat Exchanger Without Baffles 


NOVEL design of shell and tube heat exchanger which 
has been developed by The Griscom-Russell Company. 
285 Madison Ave., New York City, is of particular interey 
because of the absence of cross baffles in the shell, Jy 
the G-R Equaflo Exchanger a special form and spacing oj 
the tubes equalizes the total tube and shell cross-sectional 
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areas so that the same velocities of hot and cold fluids are 
obtained without cross baffles in the shell. 

These exchangers are applicable to heat transfer services 
in petroleum refineries, chemical plants, and special process 
work where the hot and cold liquids or gases are of approxi- 
mately the same quantities. 

The special features of this apparatus are outlined in a 
bulletin which will be sent by The Griscom-Russell Com- 
pany upon requests. 


Slow Stroke Pumping Power Unit For electric operation, 


these unit pumping pow- 
ers are equipped with West- 
inghouse high torque, squir- 
rel cage type a-c motors. 
Control for the motor is 
mounted in a_ separate 
weather-proof housing in 
any accessible place and is 
arranged either to re-start 
the motor in case of power 
failure or to remain shut 
down until put into opera- 
tion by the pumper. 

The desired reduction in 
prime mover speed is ob- 
tained by a Westinghouse- 
Nuttall double reduction 
gear unit, sturdily con- 
structed to carry the heavy 
impact loads. Gear ratios 
from 11.8:1 to 70.5:1 can 
he provided. The crank mounted on the low-speed shaft 
of the gear unit is of cast iron with four wrist pin holes 
tapered to insure tight pin fits. 
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The best possible motor 
fuel from your cracked 
gasoline at lowest cost 


write us for 
details 
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Stafford Electric Gauge 


HE Petroleum 
Electric Com- 
pany, Tulsa, Okla., 


has been appointed 
exclusive sales agents 
for the newly invent- 
ed Stafford 
gauge, manufactured 
by the Stafford Elec- 
tric Gauge Corp., of 
Beaumont, Texas. 
This new product 


electric 


is a simple combina- 
tion of practical me- 
chanics and electric- 


itv to automat ically 





and accurately trans- 
mit and indicate the 
fluid level in any tank to an indicator located at any dis- 
tant point. The makers claim that this indicator shows in 
feet, inches and fractions thereof the fluid level or gauge 
at all It is applicable wherever gauges are taken 
of fluid levels, such as pipe line staticns and refinery work 
tanks. It can be used on tight tanks, such as butane tanks, 
and on lease production tanks. 


times. 


The system consists of a transmitter (shown in accom- 
panving picture) on top of a sheet metal well which ex- 
tends to the bottom of the tank, a float within the well, a 
heavily insulated and armored cable from the transmitter 
to power supply and indicator. 

The plate construction, perforated to 
admit the fluid, still breaking up any agitation or 
in the tanks, thus maintaining a true level at all times. 
Power supply is from the station plant, with auxiliary bat 
tery in the circuit which is automatically cut in and out 
should power fail. 


well is of steel 


Waves 


Baroid Has Agency for 
Mud Screens 


HE Baroid Sales Company of Los An- 
geles, California, has recently acquired the 
exclusive Mud 
Screen and is now placing these units through- 
out the Mid-Continent and Gulf Coast oil fields. 


sales agency for the Lemco 


These screens are standard equipment for 
removing cuttings from rotary mud on a large 
number of wells in the California fields, where 
their economy and reliability have been proven 
by more than a year’s continuous use. 

Screen assemblies are supplied in 30, 40, 50 
or 60-mesh sizes, depending upon the volume 
and sand content of the drilling 
circulated. There is a choice of prime mover 
ot either a 
turbine. 


mud being 


vapor-proof motor or a steam 
The outstanding feature of the Lemco unit is that 
it has been designed so that the vibrating motion, instead 
of being elliptical, is entirely at right angles to the screen. 
A greater capacity for mud handling results from this, for 
the motion of the mud flowing through the screen is not 
interrupted by any horizontal action. 

The vibration is so controlled in the unit that only the 
screen assembly has any perceptible vibration. There is no 
necessity for a concrete foundation and steel supports; in 
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Beaver Display Boards 


HE Borden Com- 

pany, Warren, 
Ohio, manufacturers 
of Beaver pipe tools, 
is supplying its job- 
with display 
boards, for the pur- 
pose of permitting 
users of pipe tools to 

y carefully and 
thoroughly examine 
the new and improved 
line of 


bers 


V¢ry 


Beaver Te rT )] Ss. 





They are, in reality, 
self-demonstrating de- 
vices which prove ex- 
useful in 
the dealer’s storeroom 


ceedingly 








as well as helpful to 
the man who 
pipe tools. 


buys 


There are five of 


t hes 3 boards, one 
board covers Beaver 
No. 3 ratcher in the 





'g to one inch range, bolt die heads for use with this tool 
as well as pipe die heads: 
self-contained tool threading 
33 and 34 “3-Way” 
14 to l-inch, respectively. 

Nos. 8 and 8R 
contained Beavers; Board No. 3 shows No. 5 Beaver square 
end pipe cutter and No, 102 thin-wheel cutter; Board No. 4 
covers No. 17 Beaver ratchet die stock having a range of 
to 2-inch: and Board No. 5 covers No. 25 and 26 self- 


No. 6 Beaverette, an adjustable 
'4 to 34-inch pipe: and No, 
Beavers threading 3¢ to 34-inch and 


Board No. 2 covers “4-Post’” semi-self- 


contained and adjustable Beaver die stocks 1 to 2-inch. 





fact, kemco units are supported in place with only 2-inch 


by 12-inch timbers. 


The use of vibrating screens is increasing, owing to the 


many economies which can be shown from such operations. 
Drilling mud can be used much longer before it becomes 
necessary to change it. Abrasive cuttings are removed betore 


entering the slush pump, gas-cut mud is restored to tts 


original weight. 
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L. & N. Micromax Potentiometer Pyrometer 


NTRODUCTION of an improved L. & N. potentiometer 

“pyrometer, given the trade name of Micromax, has been 
a by the Leeds & Northrup Company of Philadelphia. 
Announcements of this improved instrument describe it as 
climaxing over 20 years ol specialized building of potenti- 
ometer pyrometers, combined with three years’ concentra- 
tion on the proving of Micromax fcatures. 

This new pyrometer is said to be a sensitive, rugged, fast- 
operating, fully automatic type, eliminating daily attention 
and adjustments. These advantages are obtained by the 
mechanical balancing device and the automatic stand- 
which may be installed on any of the old model 


new 
ardizer, 
L. & N. potentiometer pyrometers. 

The balancing device gives micrometer sensitivity, needs 
Due to the 
complete elimination of operating clearance between gal- 


no adjustments and is remarkably fast-acting. 


yvanometer pointer and levers, pointer deflections as small 
« 











as 1/1000th of an inch can be detected and recorded. The 
recording pen can step across the entire 97% inches of cali- 
brated chart in less than 22 seconds. 

The automatic standardizer is a simple device which auto- 
matically checks the potentiometer circuit every 45 minutes 
or less. 


Two Small Four-Cylinder Waukesha Engines 


, ie Waukesha Motor Company, Waukesha, Wis., man- 


ufacturers of heavy-duty internal combustion engines, 


has entered a new field in the industrial engine market by 
the manufacture of a series of two small four-cylinder en- 











gines of 10- to 20-horsepower size. Formerly engines under 
20 to 25 horsepower were not available, but with the addi- 
tion of the FLJ and FKJ, known as the “Agile Fours,” 
this company states it has stepped into a new market. 
These smallest Waukesha engines have all the earmarks 
of their bigger brothers. They have the standard Ricardo 
combustion chamber; short, stiff crankshaft supported by 
three unusually large, bronze-backed replaceable bearings ; 
full pressure oiling, built-in governor 
wheel housing. In addition to these 


and detachable fly- 
standard Waukesha 
features, there is an unusual degree of flexibility in the 
facility for mounting accessories. It is possible to install 
a full series type oil filter, complete electric starting and 
lighting system, three-point suspension, either battery or 
magneto ignition. 


The full pressure oiling system with drilled crankshaft 
and outside pressure adjustment is not commonly found in 
engines as small as these, according to the manufacturers. 
The oil is distributed by a positively-driven gear pump sub- 
merged in the oil reservoir and surrounded by the Wau- 
kesha patented oil level equalizer. 


High-Speed Wheel-Type Trencher 


NEW wheel-type trencher designed especially for pipe 
line work has been announced by the Harnischfeger 
Corporation, Milwaukee. It cuts up to a maximum of 
36 inches in width and a depth of 8 feet. Converted to a 
ladder type machine, it will cut from 22 inches to 42 inches 
wide and 15 feet 


Model 8-36. 


deep. The company has named _ it 


A number of interesting features have been provided to 
insure rapid operation under varying conditions. The 
bucket wheel has three rotating speeds, controlled by means 
of a gear shift. 
type. 


Buckets are of a patented self-cleaning 
The feed speed may be varied from one foot to 20 
feet per minute, depending upon the depth of trench. 
Further ease of movement is said to be assured by provid- 
ing three traveling speeds, also operated by a gear shift lever. 


Another feature found in this machine is the type of 
hoisting mechanism by which the digging wheel is raised 
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and lowered. Both ends of the wheel frame can be hoisted 
by a single hoisting mechanism. 

The conveyor can be changed from one side to the other 
in a few minutes time. 
the operator can be on either side of the machine and still 


Control levers are so arranged that 


Power steering is provided. 


have complete control. 
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Automatic Dual-Control Oil and Gas Separator 


ome: 


tional dual-control oil 
4 and gas separator, 


"i 
a 


which ineludes new rs 


NAL 


& 
= 


HE National Tank 
Company, Tulsa 

; Okla., is offering to 

NATIONAL the trade a new Na ". @ 
features of design and 

@ new application of sep 

aration principles. 

New features include: 
New diaphragm liquid 
level and back pressure 
control; automatic ad- 
justment of back pres 
sure; provision for pre 
determined back pres- 
sure adjustment; oper 


ation on pressure or 





vacuum; entirely auto- 
Matic operation on all 
and 


wells 


types of ease in installing and 


regulating. The new diaphragm liquid level 





control is said to deliver power which increases as the liquid 
level rises in the tank, it occupies a limited space within the 
separator, and, according to the National Tank Company, 
its action cannot be retarded by sediment or foreign matter. 

The application of back pressure for the purpose of fore 
ing the separated oil from the separator is entirely auto- 
matic with the control and the use of unnecessary pressure 
is avoided. However, if it is desired to carry a predeter 
mined amount of pressure to supply gas for use, provision 
is made for adjusting the desired pressure on the separator. 
If additional pressure is then required to force the oil from 
the separator, the control automatically applies the mini 
mum amount necessary when needed and releases the addi- 
tional pressure as the oil level recedes. 

The new National performs equally well on vacuum or 
pressure. No oil can for the 
in the oil level above the normal will close the 


enter the gas lines reason 
that a raise 
gas outlet valve, relieving the vacuum within the separator 


until the oil level is again at the normal stage. 


Vogt Aeration Unit 


HE Henry Vogt Machine Com 
pany of Louisville, Ky., has de 
signed a unit to accomplish low head 


aeration at high efficiency and low op 
erating cost. The unit is known as the 
Aeromix. According to the makers, its 
installation cost is low, due to the fact 
that it can be used in conjunction with 
existing equipment. 

This aerating head has no moving 
parts and therefore small maintenance 
costs and little depreciation. Its eth 
ciency is great, due to the intimate and 
long contact with the air. Steam may 
also be introduced through this head 
for breaking troublesome emulsions. 

It is said to ideal unit for the 
spent doctor solution, and is an 


be an regeneration of 
oxidizing 


easy means of 
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E. C. & M. Motor Starter 


NEW motor start- 

er built by The 
Electric Controller & 
Mig. Company of 
Cleveland, Ohio, is 
the No. 2 Type ZO 
across-the-line unit, a 
companion to the 
E. C. & M. No. 1 ZO 
starter. 

This new and larger 
type ZO starter is a 
self-contained unit, 
totally enclosed in a 
heavy (16- gauge) 
pressed steel case with 
oil - immersed 





main 
and control circuit 
contacts, and vapor- 


proof overload relays. The entire unit is of very compact 
design, requiring litthke mounting space, and is of dust-tight 
construction. 
two 


The introduction of this starter now provides 


standard sizes of oil-immersed, 


mounted, extremely compact 


Vape T-proof, 
starters, 


Wwall- 
These fea- 
tures make the starter safe for operation in any adyerse 
atmospheric condition and, 


motor 


according to the makers, elin- 
inate the necessity of building an expensive control room, 

Exceptionally quiet and highly efficient operation has 
been accomplished by the use of a 3-pole, E-shaped mag- 
net, on the center pole of which is mounted the moisture- 
proot operating coil. The upper pole of the magnet is half 
shaded. the middle pole not shaded, the lower pole com- 
pletely shaded. This eliminates chattering and hum, and 
produces a very uniform pull on the armature. 

Two thermal tvpe overload relays are used in this starter. 
They are designed to pretect motors against single-phase 
and overload conditions and are tested and shipped with 
cverload relays set to trip at 125 per cent of full load motor 
current. However, this may easily be changed to any value 
between 100 and 150 per cent by turning a small knob 
located on the outside of the relay cover. 
used for low 
low voltage protection applications. 


This new starter may be voltage release or 




















This head may also be used for the aerat- 


lead sulphide. 


ing of soda solution in the Copperas process for hydroget 


sulphide removal. 
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New Line 


rHE C. J. Tagliabue Mtg. ra 
[ Co. of Brooklyn, N. Y., 


flow instru- 


of Tag Flow 








announces a line of 


ments completely described in its 


-atalog No. 1020. These new 
Calais ~*~ rye 
instruments include Tag flow 


recorder-controllers for liquids, 
Tag flow meters and Tag ori- 
fice meters for 
gases, Tag flow 
recorder - control- 
lers for gases 
and Tag liquid 
recorder- 


level a 
controllers. 


The rate of 
flow in pipe lines 
follows t he 
square-root of the 
differential pres- 
sure created at 
the orifice. There 
has been an ac- 
tive need for flow 
controllers that 
will do more than simply record differential pressure with 
With 


the so-called square chart the graduation becomes progres- 


the use of progressive charts for the rate of flow. 
sively wider from center to outside. Thus it is apparent 
that the accuracy, readability and controllability will be 
Although an 
instrument may function satisfactorily within its allowable 


less and less as the rate of flow decreases. 
tolerance at the higher rates of flow, it is particularly im- 
portant that inaccuracies do not increase at medium and 
low rates of flow to the same extent that the graduations 
are compressed. Control work, particularly, demands good 
accuracy for any rate of flow, and this can be accomplished 
by the use of a chart reading directly in rate of flow but 
uniformly graduated, like the one shown in the illustration. 
This uniformity of graduations is made possible by the spe- 
cial design of the differential pressure gauge, one leg of the 
manometer being made progressively smaller in diameter 
the 


cross- 


. so that 
curved 
section of this 


B Ss 
ot Sime leg produces 
si uniform rise 

| and fall of the 





mercury in 
-. the other leg 
and uniform 
= 30 motion of the 
z- float per in- 
ee ene a crement of 
: Fi 1 change in rate 
69 of flow. 


Among other 
noteworthy 
features is the 
method where- 
by a 
xX, tight 
: is eliminated 

in transmitting 
manometer pressure- 


pressure 
bearing 


the float movement from inside of the 


chamber which is at pipe line pressure to the recording pen 
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Instruments 


outside which is under atmospheric pres 
sure without friction or leakage. 

The lever, 51, which transmits the ver 
tical movement of the float, engages yoke, 
67. This yoke is supported in position by 
two bellows, 65 and 68, one at each end. 
These bellows, being identical, are equally 
affected by pressure changes inside or out 
side the pressure and balance 
each other, so that such pressure changes 
can cause no movement of this yoke. At 
the same time, they allow the yoke to 
move without any restriction up or down 
as the float falls and rises. The yoke ex- 
tends through the inside of the upper bel- 
lows, 65, enabling its motion to be com- 


chamber 


municated to the pen leverage system by 
pin, 59. This construction eliminates fric- 
tion and avoids any opening through the 
pressure chamber, which is sealed from 
the atmosphere. A mercury blow-out check 
is provided by the top of float, 45, and the 
bottom of disc, 43, which closes passage, 
44, at the limits of normal float travel. 
It acts automatically to prevent blowing 
out of the mercury in the differential 
pressure gauge should there be a sudden 
disconnection of 


surge or an accidental 





one of the orifice pressure lines. 
The feature is 
incorporated as standard equipment and 


Tag balancing control 


insures full-floating action of the diaphragm valve and en- 
tirely eliminates and “hunting.” 
This development furnishes 100 per cent automatic control 


over-control tendencies 
by its ability to maintain the diaphragm valve opening at 
the required demand point over the full range of valve open- 
ing, the manufacturer states. It also permits the operator to 
change the setting point anywhere within the range of the 
controller without fear that the controller will “go into a 
swing.” The balancing feature enables the controller to 
quickly and smoothly change the diaphragm valve opening 
to the new demand point, and hold it there without “hunting.” 

The Tagliabue Co. will send upon request its new cat- 
alog No. 1020, fully describing the line of new 
instruments. 


Tag flow 





Meriam Pulsation Shock Absorber 


NEW improved all-welded Pulsation Shock Absorber 
is being made by The Meriam Company, 1956 West 
112th Street, Cleveland, Ohio, which is a simple, yet effec- 
tive device for eliminating the unsteady reading so often 
met with where pressure or vacuum gauges are connected to 
pipe lines carrying gases or liquids having a pulsating flow. 
The trouble may be eliminated by placing a pulsation ab- 
sorber in the small line leading to the gauge. The pulsating 
pressure from the line is forced to reach the gauge through 
fine tubing within the compressor air chamber of the gauge. 
This “air receiver” action, combined with the friction of 
the liquid in the tubing, absorbs the fluctuations from the 
gauge line pressure, and gives the true line pressure. 
The Meriam Pulsation Shock Absorber is only seven 
inches high, there are no moving parts and all joints are 
welded to prevent leakage. These absorbers are designed 
for line pressures up to 10,000 pounds. 
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R. C. Beckstrom, formerly 
dean of the engineering school, 


University of Tulsa, and for 


the past 14 months consulting 
engineer for the U. S. S. R., 
at Baku, Russia, has returned 
to the United States. He has 
made no statement concerning 
his future and is at present re 
siding in Tulsa. 


Dr. Max G. Paulus, for- 

merly assistant general mana- 

ey ar eo ger of the Standard Oll 

Company of Indiana’s manu- 

facturing department, has been made general manager of all 

manufacturing activities of the company and its subsidiaries. 

He succeeds Gentry Cash, who died on July 4th. Harry I. 

Glair, formerly manager of the company’s Whiting refinery, 

has been made.-assistant general manager of manufacturing. 
O. E. Bransky, previously general superin 
tendent, has been made manager, and E. J. 
Shaeffer has become general superintendent. 


W. C. Begeebing, assistant chief engineer, 
C. J. Vaghabue Mig. Company, recently 
stopped in Tulsa for several days while 
en route to the Pacific Coast, where he at 
tended the Pacific Coast Gas Show in San 
Francisco. 


Wm. Affantranger, formerly with the Fed- 
eral Petroleum Company, is now district 
superintendent of Republic Production Co., 
an associated concern. He has moved from 
El Dorado, Ark., to Overton, Texas. 


A. M. MeCorkle, vice-president and secretary -treasurer, 
Stanolind Oil & Gas Company, has assumed the full duties 
of vice-president and has been transferred to Fort Worth, 
where he will permanently be in charge of the Texas office. 

R. D. Saunders, heretofore purchasing agent of the 
Southern Crude Oil Purchasing Company, Fort Worth, has 
heen placed in charge of the divisional purchasing depart- 
ment of the Stanolind company at Fort Worth. Mr. Saun- 
ders is also president of the Purchasing Agents’ Association 
of Fort Worth. 


Donald F. Gerstenberger has joined the staff of Universal 
Oil Products Company, and has moved to Chicago from 
Wichita Falls, Texas. For the past three years he has been 
refinery manager for the American Refining properties at 
Wichita Falls. Previous to that he was general refinery 
superintendent for three years at the Louisiana Oil Refining 
Corporation's plant at Shreveport. 
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R. E. Wertz, formerly vice-president and general super. 
intendent of operation for Producers & Refiners Corp., Inde- 
pendence, Kansas, has been transferred to Amarillo, Texas, 
where he is president and general manager of the Amarillo 
Gas Company and the West Texas Gas Company, both syp. 
sidiaries of The Prairie Oil & Gas Company. 


ager for Texas and Louisiana by the Naylor Pipe Co., with 
his headquarters at 305 Magnolia Building, Dallas, Texas. 


James K. Wilson has been appointed district sales man. 


Charles W. Martin, representing Jenkins Brothers of New 
York, is now located in Tulsa. Jenkins valves are distrib 
uted locally by Lucey Products Corp. 


C. R. Williams has been transterred from the Continental 
Oil Company's refinery at Ponca City to the Baltimore 
refinery, where his new position is assistant 
to the resident chemist. 

Cas Walling, chief mechanic, formerly with 
Petroleum Exploration Company, Ravenna, 
Ky., is now with the Hydroil & Refining 

Company at the same address. 


Dr. Sidney Born has joined the faculty of 
the University of Tulsa as Professor of 


Petroleum Research. He will direct certain 
basic research relating to the refining in- 
dustry under the auspices of the University 
and will also carry on a private consulting 
practice. 


. Sanechineg Dr. Born graduated from Columbia Unt- 


versity with the degrees of B. Sc., and Ph. D., 
and has had many years’ experience in the industry. As 
chief chemist for the Rittman Process Corp., he assisted 
in the early development of several important cracking 
processes and later in the same capacity for the Empire 
Refineries and associated companies designed and directed 
operation of the first vapor 
phase cracking plant in the 
Mid-Continent. During the 
World War Dr. Born acted as 
consulting engineer to the 
U. S. Bureau of Mines. In 
1920 *he was appointed assistant 
general superintendent of the 
Transcontinental Oil Com 
pany’s plants and held that po- 
sition until recently. Dr. Born 
has assisted in the development 
of many important by-prod- 





ucts of oil and has many pat- 4 
a 


ents along refinery lines. Sidney Sern 
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A group of operating men photographed 
recently in an Illinois field. Left to right, 
A. E. Baldwin, general manager, J. H. 
Freedman, engineer and Charles Moon, 
field superintendent, all with Snowden 
& McSweeney Company, prominent pro- 


. ducers. Mr. Baldwin's headquarters are 
Handling sections of 24-inch pipe on the % ~ in Bridgeport, Ill, while Mr. Freedman 
Continental Construction Corporation’s Chi- y ae and Mr. Moon are located at Ft. Worth, 
cago line in Iowa. Oklahoma Contracting rexas. 

Corporation was the contractor on the line 

and, in this view, Caterpillar tractors with 

Cardwell Allsteel booms are in prominent use. 











Oklahoma Contracting Corporation's equip- 
ment laying the 24-inch Chicago line of the 
Continental Construction Corporation. 


R. M. Gattshall, executive manager 
of the joint merchandising com- 
mittee of the American Supply & 
Manufacturing Association, The 
Southern Supply & Machinery Dis- 
tributors Association and the Na- 
tional Supply & Machinery Distri- 
butors Association. Mr. Gattshall is 
well known for his work as adver- 
tising manager for the Republic 
Rubber Company from which he - ; sai —— 
. agg Se F 2 _§ Above — Stringing 80 foot 
has a year’s leave of absence. joints of 24-inch pipe on 
the Continental line to Chi- 
cago. A specially designed 
steering trailer is here 
shown in operation. Below 
—J. G. Montgomery, Jr., 
superintendent in the Oil 
City, Pa., district for Unit- 
ed Natural Gas Co. 
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Robert M Ketchum, 
ager of purchases, General 
Petroleun Corpor ation of 

‘“auhfornia, Los Angeles, 
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Pressure record- 
manufactured bv 
Consolidated Ashcroft 
Haneock Company, 
Bridgeport, Conn. This 
ustallation is in the 
OKlahoma City field on 
a Wirt Franklin Petro- 
leum Corporation lease. 
\hove H. K. KHashbar- 
ver, assistant chief en- 
Hineer, Indian Refining 
Companys Lawrence- 








Ville 11} Right Tenn 
V. Kells, refinery sup 
erintendent, kimpire Oil 
& Refining Company 
Okmulgee, Oklahoma 
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All-welded storage tanks, property of Taylor Refining } 
Company, Tyler, Texas. These tanks were manufac- ff 
tured by Wyatt Metal & Boiler Works, Dallas, Texas. == 
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View showing the laying of a river crossing in the Osage 

River, taken during construction of the Phillips 8-inch 

gasoline line from the Texas Panhandle to St. Louis, Mis- 

souri Kelly-Dempsey & Co., Tulsa, Oklahoma, were the 
contractors. 


New plant of Jensen Bros. Mfg. 
Co. makers of Jensen jacks, 
Coffeyville, Kansas 
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Wm. A. Ducker, 
mechanical engi- 
neer, Petroleum 
Products Co., 
Barnsdall, Okla. 
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I. L. Yetman, rep- 
resentative for 
Dearborn Chemi- 
cal Company at 
Oklahoma City, 
Oklahoma. 














1500} feventy One Yours 


Established in 1860 by Edward Brown,whose original shop was contained in threc 5; 
rooms The Brown Instrument Co, of Philadelphia, fa., under the leadership of Richa: 


Brown. son of the founder, now occupies a thoroughly modern structure cover’: 
three and one half acres of ground and employs a force of over 500 peo, 


To handle the sale of some 300 measurement and control instruments. 
resentation is maintained in all parts of the United States and in foye 


countries. ~*~ sig ~ ~~ ot ~ ~ ~ ~ ~ ~ ~ 
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Left The old Keystone Company 
plant Right The Brown Instru- 
ment Company plant at the time the 
.eystone Company was absorbed in 
411. Below—-Two stories were add- 
to this structure to form the 
resent manufacturing plant which 
comprises about three and one-half 
am x 























Mee Right—The factory crew in the ol 
$ cays. Below left nme of the early 
Vv Brown = t ent Company 
chine sho} elow, rigzht— ? 
eas group in front of the ie pl 
fifteen years ago. 
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Right 
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HIGH PRESSURE 
HIGH TEMPERATURE PIPING 


Let these engineers help you 


For a third of a century Limbert engineers have 
designed and fabricated pipe and fittings for diffi- 
cult jobs in all parts of the world. Their immense 
fund of specialized experience is of decided value 
to you in meeting your requirements for high pres- 
sure, high temperature piping. 


In the big Limbert shops are the most complete mod- 
ern facilities for fast, accurate manufacture of pipe 
and fittings for every refinery pressure and service. 


You will find in Limbert the quick, intelligent en- 
gineering cooperation and the thorough pains- 
taking workmanship which leads to sure results 
and certain satisfaction. 





Use Limbert to manufacture ordinary require- 
ments or design and manufacture special piping 
for any refinery condition. 


GEO. B. LIMBERT & CO. 


570 Fulton Street, Chicago, Illinois 
Works: East Chicago, Indiana 
St. Louis, Mo Detroit, Mich. Kansas City, Mo. 


A typical cracking LIMBER | 


still installation pipe 
furnished complete 
by Limbert 
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< Alberta’s First Vapor 


Phase Refinery 


HE Northwest Stellarene Com- 
pany, Inc., started operations at its 
new refinery at Coutts, Alberta, 

Canada, recently. This is the first vapor 

phase refinery to be built in Alberta. 

The plant is built on the site of the old 

Beaver Refinery, adjoining the Maple 

Leaf refinery.* Construction work was 

rapidly completed during the last month 

by employing over 100 men. The 
mon vapor phase cracking process, which 
is being used, was perfected after four 
years of research work carried on at the 

Coutts plant. Stellarene is the name 

given to the finished product. It is a 

concentrated equivalent of gasoline pos- 

sessing a very high anti-knock rating. The Imperial Oil 

Co., Ltd., operates the only other cracking units in Alberta. 

The installation is located in the Calgary refinery, and is 

the tube and tank process. 

The stellarene process is catalytic, and in its simplest ex- 
pression consists of passing super-heated oil vapors through 
a bed of solid catalyst, differing radically from other refin- 
ing methods. 


Lea- 


No pressure is required in the process except 
that necessary to overcome the friction of the moving oil, 
vapors and gases. The product from this process are three 
in number, fuel oil, naphtha, and fixed gases. 

The refinery equipment of the Coutts plant is of the 
The crude oil distillation unit is a 
pipe still equipped with bubble type fractionating towers and 
efficient heat exchangers. 


most modern design. 


The process used tor the refin- 
ing of cracked distillate in the liquid phase eliminates the 
use of acid and retains the very high anti-knock rating on 
the type of distillate which is produced by the Leamon vapor 
phase process. The complementary units are of special de- 
sign and are built in with the complete stellarene unit. They 
are divided into three parts, the tail gas recovery unit, which 
extracts the more volatile crude from the fixed gases; the 
“hot-filter” treating unit, which stabilizes the crude; and 
the redistillation or finishing unit where the crude is finally 
redistilled by heat exchange. 

The oil is first heated to 700 degrees to 800 degrees F 
then is passed into a vapor liquid separator where the liquid 
constituents are dropped out. 


’ 


The vapors leaving this sepa- 
rator contain a very minute amount of oil in liquid phase 
which is vaporized in a vapor drier before entering the 
super-heating coils, in order to prevent liquid phase crack- 
ing with consequent carbon deposits. 

Entering these superheating coils the dry vapors are auto- 
matically maintained at a high temperature of 1000 degrees 
to 1050 degrees F.. From the coils the vapors are discharged 
directly into the catalytic chamber where the conversion to 
stellarene takes place. The source of heat for the reaction 
here is entirely from the superheat of the vapors, as the 
catalytic chamber itself is not heated. 

Leaving the catalytic chamber the vapors pass through 
the heat exchangers to the fractionating column where the 
temperature at the top determines the distillation range of 
the crude stellarene. The uncondensed gases, leaving the 
final condenser under practically atmospheric pressure, are 
saturated with vapors (approximately four gallons recov- 


* Description in Petroleum Engineer (February, 1931). 
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Stellarene vapor phase unit. 


erable from each 1,000 cubic feet of gas). This wet gas 
is sent to the tail gas recovery unit where extraction takes 
place. 

The crude product must then pass through the comple. 
mentary units already mentioned. Close supervision of the 
unit is not required with a resultant economy in operators 
because the desired operating conditions are automatically 
maintained throughout and failure of the controls to func- 
tion properly would not be hazardous, due to the non-pres- 
sure feature of the entire process, thus differing radicallh 
from the other methods of cracking. 

Stellarene consists essentially of unsaturated hydrocarbon 
oils—the naphthene series with unsaturated side chains pre- 
dominating. Its outstanding virtue lies in its inherent ex- 
tremely high anti-knock or anti-detonation value. Within 
the usual blending ranges it has, to an even greater degree 
than benzol, the power of imparting anti-knock properties 
to ordinary gasolines with which it may be blended.  Stel- 
larene is completely miscible with gasolines in all propor- 
tions and may be used to produce by direct blending with 
them, a motor fuel of any desired anti-knock standard up 
to that of the pure product itself, which has a benzol equiva- 
lent greater than 100 per cent. 

The premium stellarene for retail will be blended at the 
Northwest Stellarene Refinery at Coutts in a proportion oi 
approximately 75 per cent stellarene and 25 per cent gasoline. 
This blend has a higher anti-knock standard than any other 
fuel now being marketed on the American or Dominion mar- 
kets. Because of its inherent anti-knock qualities it is not nec- 
essary to shorten its distillation range with a consequent loss 
in economy. Refineries generally have been forced to shorten 
their distillation ranges to impart the desired anti-knock 
values to such an extent that the loss in economy from this 
practice more than offsets the gain that would otherwise 
have resulted. This fuel, being free from this limitation, 
will be marketed at such a range as will give maximum 
mileage. 

More interest than ever before is now being given t0 
vapor phase cracking due to the increasing demand for 
anti-knock fuels brought about by the high compression 0! 
engines. Practically all fuels produced by variations of this 
Vapor phase crack- 
ing sometimes shows a very decided advantage in cracking 
distillates from high sulphur crude by producing cracked 
distillates of exceptionally low sulphur content. 


process show a high anti-knock rating. 
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INEER 


A\n organization engaged exclusively in refinery 
engineering, which executes its undertakings in mini- 


mum time and in workmanlike manner. 


Refineries in whole or in part designed and 


erected. 


Long commercial experience in the production 


of high anti-knock gasolines from any crude oils. 


Ask any Winkler-Koch user. 


THE WINKLER-KOCH ENGINEERING CO. 


Consulting and Construction Engineers 


WICHITA, KANSAS 








Eastern Representative: “—~ a. 00, Ln 
FRANK DE GANAHL A. F. CRAIG & CO., LTD. 
5836 Grand Central Terminal Bldg., New York City € Paisley, Scotland London, England 
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Fast’s Couplings Connecting Centrifugal Oil Line Pumps At The Empire Pipe lie 
Company, Oklahoma City, Oklahoma. 





A hub on each shaft-end 
carries generated spur gears 
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Internal teeth of the sleeve 
mesh with the hub gears, the 
entire inner assembly always 
in a clean oil bath. 
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PAS All Metal 
a: ee 

All-metal bearing rings per- 
manently exclude dust, grit, 


fumes, water, eliminating the 
hazard of abrasive wear. 














way with Dust and Flying Grit! 


Exaggerated diagrams show- 
ing development of Fast's 
principle of no flexible ma- 


sree WAY with dust and flying grit! Banish these ma- 





P 
chine-destroying abrasives forever from your shaft E R M A 
couplings. Fast’s Self-Aligning Couplings, by permanent N 7 























N 
metal bearing rings on metal hubs, completely and last- D U T Ly 
ingly seal the coupling from all these flying destroyers. ° Tp R 
{\f ; See the diagrams: Note the definite metal-to-metal O Of 
se: 1 bearing that excludes dust, moisture and grit. Metal-to- 











Instead metal bearing rings, machined to close 


tolerances, effectively and permanently excluding all S | 
foreign matter. e 


a Thus you have fresh, clean oil carrying the load, ” . 
ox | : = lubricating and cushioning the misalignment between Ali nin 
the gear teeth. Oil that stays fresh and clean because all g 4 


dirt is excluded! 


| metal—mark that. No substitutes that may harden, dry, 3 
- break, wear out and let in flying abrasives and moisture. 
Agia 
v 
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iz Long years of faithful service have proved that Fast's C 
vy Couplings last as long as the connected machines. Oup Ings 
THE BARTLETT HAYWARD CO. # SCOTT & McHENRY STS. ¢ BALTIMORE, MD. 
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Features of a High-Speed 


olid Injection 


rysHE $ greatest difheutty 
encountered in the de- 
velopment of a solid 
injection engine undoubtedly 
lies in the design and con- 
struction of an efficient in- 
iection system. The fuel must 
he injected, well distributed 
and burned in about 30 degrees of crank angle, which, if the 
engine is turning at 1200 r. p.m. requires only .0046 second, 

If the atomization of the fuel is too fine, poor combus 
tion will result, since the air in the combusiion chamber 
will not be adequately penetrated by fuel particles burning 
locally around the nozzle. If the penetration is too effec 
tive, particles will strike against the combustion chamber, 
resulting again in poor combustion. 

Each spray of fuel from the nozzle holes is composed 
of anumber of glob- 
ules. These must 
have correct “reach” 
into the combustion 
chamber, the right 
amount of air sur 
rounding them, and 
the “zone” of the 
spray which they 
compose must not 
interfere with the 
“zones of the sprays 
issuing from other 
holes. Otherwise one 
spray will rob — the 
other of its air or 
oxygen supply. 

Important features 
of the hi og h speed 
solid injection en 
gine are: (1) Non 
inflammability of the 
fuel used; (2) low 
cost of the fuel, and 
(3) low fuel con 


Engine 


By CHARLES C. KEANE, 
Division Machinist, Great Lakes Pipe Line Co. speed. The fuel pump is, to 





engines, and having many 
points to recommend it. The 
system consists of a_ fuel 
pump to which fuel is fed 
from a tank and through a 
flush valve operated at high 


all intents and purposes, open 
on its suction side and, when working, the fuel is pumped 
hack and forth in the suction line, through the body of the 
flush valve. 

\t the timed injection point, the flush valve closes the 
passage in the suction line, imparting a high pressure wave 
to the fuel in the discharge line and spray nozzle, thus caus 
ing the fuel to flow at high velocity into the combustion 
chamber. At the end of the injection period, the reflex ac- 
tion closes the spray nozzle valve, giving a clean cut-off. 

The device is easy to 
machine, the flush 
valve being simply a 
plunger with two 
Waists turned about 
its working part. 
For high speed 
work it is common 
practice to fit a gear 
pump to deliver fuel 
under pressure to the 
suction side of the 
fuel pump to insure 
high volumetric effi- 
ciency. Such a pump 
can easily be incor- 
por ated in the 
Beardmore system 
if provision is made 
for a by-pass return- 
ing the fuel from 
the fuel pump to the 
suction side of the 
gear pump through a 
low pressure check 


sumption, J valve. 

The thermal effi "7 \n efficient injec- 
ciency of the solid tion system provides 
injection engine is for the right type of 
high. Usine 0.38 aes —— nozzle. In fact, after 
pounds per brake End view of engine (not to scale). an effective pump 


horsepower per hour 
and a fuel oil having 


a calorific value of about 19.500 B. t. u's. per pound, the 


2,545 
brake thermal etheiency will be ———— 0.544, 01 
19,500 x 0.38 

d+ per cent. . 

) P ai . . °45° 1 ’ 

Bearing in mind the difficulty of metering small amounts 
Of oil, it is advisable first to review one of the eyo that 
have been tried out. 


\ representative one is the “Beard 
lore 


system, developed for Beardmore’s high-speed S. 1. 
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has been designed 
and tested, practi- 
cally the whole development of the engine depends upon the 
nozzle design. The type best suited to any particular engine 
can be found only by very careful and often prolonged tests 
of a variety of nozzles. It was necessary for the writer to 
test dozens of them for a certain experimental high speed 
S. 1. engine hefore a satisfactory design was found; then it 
was very difficult to make a uniform set suitable for all 
evlinders. 
\n important factor to be considered in designing an 


injection system, especially for high speed S. I. engines, is 
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controllability ; that is to say, the mechanism for timing and 
quantitative control must lend itself to easy and quick ad- 
justment to suit running conditions, otherwise excessive peak 
pressures will be present in the cylinders. Assume that 660 
brake horsepower is required, which means that the engine 
weight, less cooling water, will be approximately 2,640 
pounds, the dimensions being: bore, 7.1-inch; stroke, 8.35- 
inch; R. P. M., 1,200; brake 


the crank-shaft, the pistons, and the connecting roq and 
bolts. This provision is necessary because of the higher 
maximum pressures encountered, particularly when st 


: : arting 
this type of engine. 


The pistons should be fitted with at 
least three compression rings and one wiper ring. 
The high degree of turbulence usually sought in the 


gasoline engine is of doubtful value in the S. I. engine 
s . 


Not that turbulence js yn. 





mean effective pressure, 110 
lbs. per square inch; num- 
ber of cylinders, 12, and 
included angle of cylinders 
60 degrees. 


DISCHARGE 


The general design of the 
engine should be simple, so 
that the spray valves and, 
if necessary, the cylinder 
heads can easily be removed. 
The spray valves, for rea- 
sons of efficiency, may be 
fitted directly in the center 
of the cylinder heads. To 
avoid intricate camshaft 
gear in accomplishing this, 
































one or two camshafts can 
PUMP 
be fitted between the cyl- PLUNGER FLUSH VALVE 
inder blocks above the } 
crank-case. 
The crank-case should be 7 
very rigidly constructed, ae = 
and the main stresses from FUEL i 
CAN 








the cylinders and heads 
transmitted to it by means 





INLET 


Fuel pump, showing control of flush valve 


desirable, but, when a cor- 


FLUSH VALVE 


rect degree of it is attained 
CONTROL 


with a gasoline engine the 


same degree might prove 





— excessive for the S. I. ep. 
gine, the reason being that 
turbulence of a high degree 
tends to bring together oi 
particles from the individual 
| sprays, preventing them 
from obtaining their proper 
TT proportion of 
| dashing them 


Oxygen, or 
against the 
| sides of the combustion 

UY chamber. The air speed 
past the inlet valve, regard- 
open port 
throughout the intake stroke, 
should be in the neighbor- 
hood of 140 feet per second, 
dependent upon valve and 
combustion chamber design. 




















ing it as an 











The shape of the valve 


throat or radius behind the 
valve head, 


(not to scale). together with 








of through bolts. The cyl- 
inder design may follow 
closely that of some similar type of gasoline motor, for 
instance, steel liners pressed into aluminum or duraluminum 
blocks held to the crank-case by means of closely pitched 
studs and nuts. The detachable cylinder heads may be of 
forged duraluminum with gaskets of solid annealed copper 
rings between them and the cylinder liners to keep the lat- 
ter in position. These heads should be held down by studs 
closely pitched in a circle as near as possible to the circum- 
ference of the cylinder liners. 

The engine, although made according to genera! gasoline 
engine design, should have certain moving parts of slightly 
greater strength than those of the gasoline engine; namely, 





the lift, has a considerable 
influence upon the air flow 
into the evlinder. The fuel oil selected for use in a high 
speed S. I. engine will probably be of the light Diesel 
variety, having a gravity of 35 degrees A. P. I. and, accord- 
ing to its original base, containing certain percentages of 
sulphur, ash and hard asphalt. The quantity of these should 
be kept as low as possible, otherwise excessive cylinder wear 
and burned and sticking valves will result after compara- 
tively few hours of running. If the fuel is centrifuged 
before putting it in tanks, a high pressure lubrication for 
all bearings is recommended with timed pressure lubrica- 
tion for the cylinders. The lubricating oil should be cooled 
and filtered to obtain maximum efficiency. 


eto 


Diesel installation in a pipe line pump station. 
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“PREFORMING ADDS TO 





WIRE ROPE LIFE.. BY 30% TO 300%! 


Preforming removes internal stress in wire rope. By 
preforming (preshaping) wires and strands so they are 
set to their exact helical form, wires and strands lie 
normally in place. In ordinary wire rope, which is not 
preformed, wires and strands are forced to wind about 
each other with clockspring tension — there is a constant 
tendency to straighten out. 

Witness this internal stress in ordinary wire rope when 
you cut it. The ends must be firmly seized to prevent un- 
raveling. Lay-Set is non-raveling. Note in the illustration 
above (which is made from an actual unretouched photo- 
graph) that the wires and strands stay in 
position, even though the end is unseized. 


HAZARD 





America’s First Wire New York Pittsburgh 
Rope—Since 1846 SanFrancisco 


HAZARD 


WIRE 
WILKES-BARRE, PENNSYLVANIA 
1112 Fair Building, Fort Worth, Texas 


Chicago Denver Fort 
Birmingham Philadelphia Tacoma 


Elimination of internal stress in Lay-Set Preformed Wire 
Rope adds 30% to 300% additional service, which varies, 
depending upon the character and type of equipment. 
Rotary drilling is one of the most severe of all wire rope 
uses. Perfect spooling with Lay-Set Drilling Lines, quicker 
return of the idle block and absence of whipping at high 
speed are a few of the many reasons why Lay-Set Preformed 
Rotary Lines will give more ton-miles per dollar. 

Try Lay-Set Preformed Rotary Drilling Lines, Sucker 
Rod, Swabbing and Tubing Lines—and compare the 
service with that of ordinary wire lines. You will be 
surprised and convinced. For complete information, 
address: 


ROPE COMPANY 


Worth Los Angeles 


ON Ge) a 


PREFORMED WIRE LINES 
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industry, with the 
itself, has expanded so rapidly 

as a direct result of the tremendous increase in the 
use of the internal combustion engine 
producing industry. 


automotive industry 


: ) EKRHAPS no other 


has the petroleum 


From a mere beginning a few decades ago, 
producing a few thousand barrels per day 
one of the nation’s industrial giants, 
ducing tens of thousands 


with plants 
Jit has grown into 
with many plants pro 
lubricating 


of barrels of gasoline, 


oil, ete., daily. 

Obviously it is only through the extensive use of machin- 
ery that this vast production can be handled economically. 
One material that has to be hand’ed over avd over again is 
the fuller’s earth which is used in filtering 
the crude oil. 


» and purifying 


Conveying equipment handles not only the raw earth to 
and from storage and to the filters, but also the hot steamed 
spent earth from the filters to the furnace, and the het 
burned earth from the furnace back to the storage bins and 
filters for reuse. 


The handling of this fine, abrasive granular material is a 
study in itself, and various types of conveyors 


are emploved. 
Whether a belt conveyor o1 


* bucket carrier or other form of 
conveyor should be installed depends very largely upon the 
individual plant conditions. 


No two plants are alike, neither are the handling condi 
tions, and it is usually to the buyer's advantage to seek the 
expert counsel of the conveyor manufacturer or of a con- 
sulting engineer who has had wide experience in the appli 
cation of equipment of this character, and for this specific 
purpose. 


In one instance the burners and filters may already be in 
place, requiring that the conveyor application be adapted 
to suit their location and other existing buildine conditions. 
Numerous installations of this character have 
and are in 


been made 
satisfactory service. 


In another 
the refinery 


case the problem may be one of working wih 

engineer from the ground up, as it were, with 
the idea of seeing that the plant layout throughout is the 
most efficient one obtainable—the filters, burn 
being located with respect to each other to best 
suit the entire scheme of production. 


CONVEVOTs, 
Cre, €2c., 


Such a co-operative engineering job Was the very modern 


exception of the 


easter 


H ANDLING an 
Fuller’s Earth 4 


By ELMER T. BERTRAM, Enginee, 





Fig. 2. 


Pennsylvania refinery installation shown in Fig. 


The buildings were all new, as were the filters and the 


burner, and it was possible to locate every 























thine to the best all-around advantage. All 
fuller’s earth handling conveyors were fur 
nished by Link- and the lay- 
out contemplates the future extension of the 
filter house and the 
burner. No change 


elt Company, 


installation of another 
whatever will be re 
quired in the conveying equipment when the 
other burner is installed, and the installa 
tion of additional filters will merely require 
that the belt convevor over the filters be 
lenethened 


accordingly by the use of j 
longer belt and more idlers. 

The capacity of the conveying equipment 
is 30 tons an hour, of granular fuller’s 
earth, which weighs about 35 pounds to the 
cubic foot. The steamed earth from the 
250 degrees F., 


Hershoft 


filters has a temperature of 
and the 
Burner is about 


from. the 
100 degrees hot. 


burned earth 


The earth is usually about 30 mesh i 





size, and is received in 100-pound sacks ™m 





Fig. 1. 
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box ears. Fig. 2 shows Link-Belt Con- 
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Lin 


similar pipe lines to storage tanks. Each ton of fuller’s 
earth usually filters about 10 barrels of oil. 





\iter the earth has lost its efficiency, due to collecting 


unpurities of the oil, the oil supply is shut off, live steam 
E H A N D | iT N G is turned into the filter, and after a certain period of time 


Ng the steamed earth is discharged from the filter and conveyed 
P to the burner, which burns off the impurities and leaves the 
earth in shape for reuse in the filter. It is possible to 


e ° reburn and reuse the earth a number of times before it 

the Oil Re Inery hecomes quite fine or loses its filtering efficiency. 
at In view of the number of times that this material is 
handled and can be reburned, it is especially important that 
Link-Belt Company, Pittsburgh, Penna. the conveying system he such as will not tend to granulate 
Nginee the earth, or make “fines”. Be it a Link-Belt peck car- 
rier, as on many installations in the mid-continent field, or 
a belt conveyor, bucket elevator, or fligh’ conveyor, the 
handling equipment should keep the breakage of the gran 

ules to a minimum. 





The belt conveyor is an ideal conveying unit for work 
of this character, from more standpoints than one—such as 
proper handling, low power consumption, and low mainten 
ance expense. 


Link-Belt anti-friction idlers are used throughout on the 
installation illustrated, for supporting the conveyor belts, 


ES 


and these have grease seals to keep the lubricant in and the 
abrasive earth outside. The belts are of the type that has 
been found most suitable for the purpose. 

The two bucket elevators are of the centrifugal-dis- 
charge, fully-housed type, with buckets suitably spaced on 
a belt. 


All shaft bearings, including the take-ups, are of Link 
Belt) ball-and-socket anti-friction dust-tight construction. 


Kach conveyor, and elevator, has its independent drive, 
consisting of a finished steel roller chain drive and a Link 
Belt Svkes herringhbone-gear speed reducer provided with 
anti-friction bearings, all operating in dust and _ oil-tight 
housings. 








Permissible types of motors, with oil immersed. starter 


= se =-_ S&S 


and oil immersed push button stations, are used in the filter 


= ‘aller’  ¢ hi | house, so as to give all possible protection against explo- 
‘vor rece v ‘rs earth trom storage bins througn : : . . 

veyor receiving tullers carl peas ees : S sions being caused by sparking of motors. 

portable hopper, the conveyor delivering it to boot of bucket 





elevator for transfer to belt) conveyer delivering to the This installation of the Sun Oil Co., Mareus Hook, Pa.. 
the filters. To get the earth into storage bins in the first place. cngineered by G. G. Brockway Co., Warren, Pa., is truly a 
Ty the sacks are emptied direetly into the same hopper, the = modern refinery throughout. 
All earth being conveyed, elevated, again conveyed, 
ur- and discharged into the particular storage bin 
ay desired—by the movable Link-Belt) “Tank” 
the tripper. The position of the flap gate in ele- 
her vator chute system determines whether the earth 
phy | is sent to storage-bin belt conveyor or to con 
the AE nhaeh s ; 
vevor over the filters. 
lla : 
lire Fig. 3 illustrates the belt conveyor and “Tank” 
be tripper over the filters. 
™ lig. 4 is a Link-Belt portable beit feeder for 
soi reclaiming spent earth from underneath filters 
ad and delivering it to portable hepper over belt 
ee conveyor in trench, and tina'ly into hepper over 
the the burner for reburning. 
P. For the benefit of the layvinan, it might be 
nott mentioned that crude oil filters take from 20 to 
30) tons of earth. depending upon the filter’s size, 
in and that the oil is pumped into the top from a 
in pipe line, and discharged out of the bottom by Fig. 4 
on- 
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The NEILAN No. 56 Pays Dividends 


You can now increase the efficiency of your vapor 
recovery systems with the new Neilan Super-Sensitive 
Vapor Recovery Regulator No. 56-A. This means 
greater savings and at the same time doubles the 
safety for your storage tanks. 


This new Neilan No. 56-A is made with a tandem 
diaphragm which multiplies its sensitivity, operating 
power, and positiveness by TWO. The added sensi- 
tivity enables this regulator to operate on two-tenths 
of an inch of water in the smaller sizes and not over 
an inch of water for regulator body sizes as large as 
eight inch. 


















Furthermore, these regulators have flexible multiple 
springs, non-corrosive stainless steel valve stems and 
bushings, improved "'Seatringuide" valve, and compact 
design. 


Although developed for all types of vapor recovery 
service, this Neilan regulator is suitable for any ap- 
plication where large volumes must be passed at 
pressures between atmosphere and one inch. This 
supersensitive regulator will save enough of your rich 
vapors in a short time to more than pay for itself. 


Equip Your Tanks With Neilan Supersensitive 
Vapor Recovery Regulators and Relax 


NEILAN CO, Lee. 


641-651 N FI LAX Los Angeles, 


Santa Fe Avenue 


California 


a 
NEW YORK, 30 Church St... ° - Rudolph B. Werey, Mer. SAN FRANCISCO, Crocker Bldg. .  . . « Wm. T. Mayer, a 
- ; : : BAKERSFIELD, Calif., 521 G Street « ; Don B. Church, Mgr. 
ay See seh pen Eee, =. See S Seep, Biige. MARACAIBO, Venezuela, Apartado 298 . Patrick H. Heeney, Met. 
DALLAS, 5934 Victor St. ‘ - : : Eldrige V. Weaver, Mer. Representatives: (Stocks carried 
KANSAS CITY, 3724 Broadway . é ; Roy O. Campbell, Mer. TULSA, 221 East Archer St.. : : : . _ Camp-Morgan Co. 
PITTSBURGH, Clark Bldg. ‘ . . . . Bruce Irwin, Mgr. HOUSTON, 1400 Conti St.. ee Maintenance Engineering Corp. 
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~ SUBSURFACE ENGINEERING 


in hee Completion and Production of Oil Wells 


ef By P. S. HAURY, Petroleum Engineer }© 


ETURNING to the subsurface correlation — later 

work by the Bureau of Mines! showed that the 

deeper Meekin and Blossom sands are parallel to the 
Nacatoch sand. ‘The report predicted that production would 
probably be found in a well developed sand at 365 feet 
below the top of the Nacatoch sand. Production at this 
horizon was discovered on the Norphlet dome in August, 
1924. This sand, named the Graves sand, has been very 
prolific. 

Since then the writer has found that the sands of the 
upper Cretaceous retain this conformity throughout South- 
west Arkansas and has used the definite intervals between 
the several sands as a check on the subsurface correlation. 

Figure 4 is a longitudinal cross-section through the 
Northwest part of the Yates Pool and Figure 5 a sub- 
surface map of that part of the pool with contours drawn 
at the top of the 
of several edgewaters are mapped and we'ls that were drilled 


“Big Lime” pay. The approximate limits 


*This is the second and concluding article on this subject by Mr. Haury 
The first appeared in the July, 1931, issue of Tuk PrerroLeumMm ENGINEER. 
Editor. 

1 Engineering Report on the Smackover Oil and Gas Field, Union and 
Ouachita Counties, Arkansas, by P. S. Haury and R. B. Kelly—Published 
by U. S. Bureau of Mines in Co-operation with the Chamber of Commerce, 
El Dorado, Arkansas. 








into these several waters were respectively indicated by 
symbols. 

Close subsurface study showed that the porosity in the 
productive limestone of the Permian Basin is usually de- 
veloped at fairly well defined horizons, as shown in Figure 4. 
These pay zones are usually capped by thin shale breaks 
or by shalely lime. The impervious caps have wide extent. 
The permeability of the pay lime frequently varies greatly 
in rather short distances. As the wells are drilled with 
cable tools in most West Texas fields, it is possible to get 
good permeability records by making frequent flow gauges 
and checking these against depth as drilling progresses. 
Thus the exact depths at which increases in the rate of 
flow occur are put on record. A number of the wells in 
the Yates Pool were logged in this way so that good records 
were available from which close correlations could be 
made. It was the writer’s custom to gauge the flow tank 
at fifteen minute intervals, when drilling in the more pro- 
lific part of the pay zone. 

The greatest permeability may occur at different zones 
in different parts of a pool. Thus in the Yates Pool the 
most prolific production was obtained from the third pay 
in the central and northeastern parts of the field. On the 
secondary dome in Sec. 102, T. C. R. R. Survey, the most 


prolific production comes from the fifth pay. In the far 
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northwestern part of 
the field it comes from 
the fourth pay. Only 











WEST PART OF YATES POO: 


Structural contours at kp of Bg lime py 


the well ahead of its 
normal position, Fur- 
ther, the Operators of 







one well was t here ‘disidasuaias deni haiti note  aneataas ae a pan at the field made a rule 
j if ‘ ‘ Ja firsl pe At contour horizon : : ; 
drilled to the fifth pay in third pay AAS) 100-110 Below contour horizom that all wells that 
? 45 bel ontour horizon : na 
because water was Ob - elite oy Ss ‘Bo “below” Contour horizon make any water must 
) 1 = = well in first edge weler ¢ : : . 
generally noted in the E eS ol os aeaenae be produced from near 
. ing f Wel/ in fourth pay edge water lye tt ; 
hee eee Wel) wn fifth pay eige water ttom through typ. 


Because of the high 
permeability of the 








pay lime, water gen- 
erally migrates rapidly 
through an overlying 
pay stratum when it 
has access to this pay 
through a_ well that 
was drilled into an 
underlying water. The 
restricted rate of flow 





increases this tend - 
ency in the Yates 
Pool. It will be noted 
that well No. 2 on the 
cross-section, shown 
in Figure 4, was not 
drilled into the water- 
bearing stratum. Five 
neighboring wells 
were drilled into the 
water. Graphs of two 





of those are on the 
cross-section—Nos. 3 
and 4+. Well No. 2 
showed a very small 
percentage of water at 
the start while those 
that were drilled into 
the water produced 
about 20 per cent to 





35 per cent water. In 
about a month the 
water in the produc- 
tion from well No. 2 








increased to 11 per bs 








ing, so that all Water 
is removed as fast as 
it enters the wel] and 
cannot migrate away 
from the well through 
clean oil bea ring 
strata. This is correct 
practice. 

The hydrostatic 
pressure exerted hy 
the edgewater on the 
oil in the several] 
strata constitutes a 
large part of the ex- 
pulsive force in the 
Yates Pool. This 
should be utilized as 
far as possible to clean 
the oil from the strata. 
Referring again to the 
edgewater wells in the 
extreme northwestern 
part of the field, it was 
noted above that this 
fourth pay, which here 
carries edgewater, Is 
the most prolific 
stratum in this part 
of the tield. Much oil 
is being recovered 
from it. It would be 
poor business and bad 
conservation to leave 
that oil behind because 





there is some water 
| ee trouble. On the other 








cent. Fig. 


Yates Pool practice 
is an excellent ex- 
ample of proper procedure where some wells are drilled 
into edgewater. The water has been plugged off in some 
of these. It appears to be more difficult to seal off a porous 
stratum in this Permian lime by plugging than it usually 
is in sand fields. When a lower stratum produces water only 
in a given well, then this stratum should be plugged off 
if possible. Frequently a well is in such a position, relative 
to the upper limit of the edgewater, that the stratum con- 
tains much oil down dip from the well although the well may 
show some water in its production. Proper practice here 
is to retard the rate of production so that water does not 
tongue up ahead of an even edgewater line and to use the 
well for stripping that oil from the stratum. 

This practice is followed in the Yates Pool. As is well 
known, the rate of production is restricted to a small per- 
centage of the capacity of the wells. Changing these edge- 
water wells from intermittent production to constant 
production, at a slower rate, corrected the water trouble in 
some cases. Where these wells still produced water, more 
wells were drilled so that the daily production allotted to 
the unit could be obtained with the rate of flow from each 
well restricted to the point where water is not drawn toward 


5 hand, no large quanti- 
ties of water, that has 
an appreciable — pres- 

sure head, should ever be produced from any well. The 

energy that flows this water or raises it in the well is 
wasted. It should be conserved to move oil into the 
wells. 

The well in the southwest corner of Sec. 103, T. ©. 
R. R. Survey, presents a striking example of the rapid 
advance of edgewater beyond its normal position through a 
highly permeable stratum, when the rate of withdrawal is 
too high. This well was originally completed in the third 
pay. The three offscts were deepened to the fifth pay, but 
did not obtain very high rates of flow. When this well was 
later deepened to match its offsets, it encountered highly 
permeable formation in the fifth pay. The rate of produc- 
tion suddenly jumped to 2.400 barrels per hour. During the 
one-hour open flow test, for determining potential, watet 
began to show in the production after forty minutes. The 
well never makes any water under the normal restricted 
flow. Other wells that produce clean oil indicate that the 
limit of the fifth day edgewater is approximately as shown 
by the solid line — prebably 2,000 feet from this well. 

Likewise two wells (completed in the fourth pay) in the 
south part of See. 27 showed some water when they were 
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iced intermittently at a comparatively high rate of 


prodt . o 
When the rate of flow was restricted so that they 


flow. : : 
flowed continuously to produce their allotted oil, the water 


disappeared from the production, 

Recent determinations of bottom hole pressures in the 
Yates Pool present some very interesting data. Closed in 
pressures have been determined by tests at the top of the 
pay zone in almost all wells of the field. It was found that 
the present well pressures at the top of the pay lime are 
nearly the same, when corrected for differences in eleva- 
tion, except in one area where special allowances were made 
which permitted the w ells produce at a faster rate than that 
calculated by the proration formula. This uniform pressure 
decline gives assurance that the edgewater is advancing 
evenly, except possibly in the above-mentioned area of 
abnormal depression. 

In four vears the field) has produced in excess of 
115,000,000 barrels of oil with an average pressure decline 
of about 12.5 per cent, indicating that the productive capacity 
is still seven-eighths as high as it was orginally. This is 
in marked contrast to the Hendricks Pool, a field somewhat 
comparable in original productive capacity, but which had 
declined to a very small fraction of its original capacity 
when it had produced the same amount of oil. That pool 
suffered from too high a rate of withdrawal and to some 
extent from unequal rates of withdrawal. Also, from pro- 
ducing excessive volumes of gas water with the oil. The 
latter are direct wastes of energy that should have been 
utilized to expel oil from its containing formation. The two 
former factors promoted migration of water into highly 
permeable strata that were originally free from water as 
well as the unequal advance of the edgewaters. This migra- 
tion of waters doubtless trapped away from the wells much 
oil that should have been recovered. Today the field pro- 
duces 15 to 20 times as much water as oil, largely by 
natural flow. This represents the expenditure of a tre- 
mendous amount of natural energy in unprofitable work. 

All proration schemes are devised to secure what is be- 
lieved to be an equitable division of the production from the 
field to the several operators. The purpose is to give each 
operator the same rate of production, relative to the rest 
of the field, that he would have if there were no restriction, 
or to produce all parcels of land rotably to their productive 
capacity. This productive capacity is measured by the 
amount of natural energy stored in the reservoir. Scientifi- 
cally, the best results are obtained when the draft on this 
natural energy is uniform all over the field, as discussed 
quite fully in recent issues of this journal. It is gratifying 
that the Yates proration formula gave results so nearly 
correct from an engineering point of view. 

A word should be said, in conclusion, about the re 
establishment of balance in a reservoir when this had been 
disturbed by unequal or excessively rapid withdrawals. It 
is pointed out here that water, entering a well from above 
the productive stratum, always injures the well. Likewise 
bottom water that enters the well from below, if this water 
is under higher pressure than that which obtains in the oil 
producing strata. Edgewater that has advanced unequally 
into the oil filled part of the stratum because of localized 
low pressure areas that result from too rapid withdrawal, 
tends to recede to an even line when the withdrawal is 
stopped and the pressure is allowed to become equalized 
over the entire reservoir. 

This was strikingly illustrated, some years ago, in the 
lower San Joaquin Valley fields of California when an 
oil field workers’ strike enforced a three-months — shut- 
down, Many of the wells produced water with the oil and 
It was feared that a large number of them would be lost. 
It developed, when pumping was resumed, that the water 
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INCREASED EFFICIENCY 
REDUCED OPERATING COSTS 
EXPLOSION PROOF » » 


© MATTER what the service 

gasoline extraction, repressuring, gas 
pumping, vapor recovery you will 
increase plant efficiency and reduce main- 
tenance costs if you equip your com- 
pressors and engines with the best floating 
Metallic Packing you can buy. That means 
Cook's Metallic Packing the pack- 
ing used by the prominent oil and gas 
companies in every domestic and foreign 
field. Floating to reduce friction, total 
absence of fiber or other friction produc- 
ing substances to prevent wear, the ex- 
plosion-proof feature to safeguard against 
fire, and exclusive designs and materials 
have prompted these companies to specify 
Cook's Packing when ordering new equip- 
ment to prevent substitution. For present 
equipment Cook's Packing may be ob- 
tained from the leading engine manufac- 
turers or our distributors in your territory. 











C. Lee Cook Manufacturing Company, 
Incorporated, Louisville, Ky. Agents 
and Distributors New York, Chicago, 
Tulsa, Los Angeles and San Francisco. 


OOK'S METALLE 
PACKINGS 





‘Sealing Pressures 
Since 1888"" 
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LL DRILLING AT_ 2.200 FEET IN 
AS CENTRAL OKLAHOMA LOST PIECE 

OF A BIT. IT WAS FISHED OUT OF 
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You 
PAY BY THE FOOT! 


For every 3 feet of deviation in a 
drilling operation there is the cost 
of an additional foot which doesn’t 
go down. 

The Surwel Clinograph is saving 
time, money and trouble in oil fields 
everywhere ;—tells photographically 
and accurately the deviation and the 
exact direction of the drift. 


Surwel is not sold but operated on a 
service basis by our own experienced 
crew. Quotation and complete data 
will be given on request. 


Sperry-Sun Well Surveying Co. 


1608 Walnut Street, Philadelphia, Pa. 


Dallas, Texas Houston, Texas 
1501 Caruth St. 1417 Esperson Bldg Also makers of SYFO 
Tulsa, Oklahoma Clinograph, an in- 
102 Petroleum Bldg Los Angeles, Calif. strument that affords 
Tyler, Texas 4115 Petroleum Securities a direct and aceu- 
sell Bldg. Building 


rate record of drill- 
Calgary, Alberta, Canada, Room 1, Central Block ing progress. 


THE SURWEL 
CLINOGRAP 
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Believe it 


















































had receded from many of the wells and that wel] Pressure 
had increased. While there were quite a number of “n 
dividual exceptions, the general result of the enforced ile 
ness was an increased rate of oil production, when punpine 
was resumed. Some leases made up all the production “tee 


during the three idle months in the following: six months. 


The writer saw some interesting work in the Santa Fe 
Springs field last winter. This field produces from about 
six different sands and many of the wells are deep. Prac- 
tically all the wells in two sands had been shut down for 
nine months, or longer. Pumping these wells had become 
unprofitable because of low fluid levels, large percentages 
of water, and reduced crude prices. The reduced outlet 
allotted to the field could be produced more cheaply from 
wells completed in other sands. It was found on reopening 
these wells, after a prolonged shut-down, that the edgewater 
had assumed an even level and that well pressures had ip- 
creased so that some wells flowed substantial amounts of oi. 


| In other words, whereas low pressure areas around the 


wells had formerly been established through rapid with. 
drawal of fluid, these were now repressured by the equaliz- 
ing of the pressure throughout the sand when this was 
standing idle. The hydrostatic pressure exerted against 
the oil by the edgewater had reduced the productive area 
somewhat but had built the pressure up to the equivalent 
of the static head on the edgewater. This suggests that 
these sands be produced periodically, in rotation, allowing 
each a period of idleness for re-establishing a pressure 
balance. 


Raschig Rings for the Oil Industry 


ITH any type of tower packer stacked in a regular 
geometrical pattern, there is necessarily a tendency 


| for the gas and liquid to “short circuit” through the line 
of least resistance. Attempts have been made to secure uni- 
|form heterogeneity in the distribution of the packing in a 


tower, by throwing in at random irregular lumps of quartz 
or coke of approximately equal size. Those who have tried 


these various methods realize the troubles encountered. 


To overcome the disadvantages of common packing meth- 
ods, it is possible to obtain small cylindrical rings or tubes 
having the same length as their outside diameters. These 
|rings are poured into towers with no attempt at orderly 
distribution. The three leading dimensions being the same, 
|there is no tendency for the rings to assume any particular 
| position relative to each other. In consequence, there 1s 
lalways a perfectly heterogeneous distribution of the pack- 
ling. With these small cylinders or Raschig Rings, as they 
lare called, all lines of gas or liquid travel have approxi- 
| mately the same length and deflection so there is no reason 
why fluids should take one path rather than another, thus 
gases and liquids will distribute themselves uniformly 
throughout the usual form of tower. 


In a tower packed with coke or quartz, the filler material 
itself occupies about 55 per cent of the total volume of the 
tower, leaving only about 45 per cent available for the 
passage of gases or liquids. With Raschig Rings, the 
effective volume of the tower will run as high as 75 pet 
cent. Expressed in another way, one cubic foot voids is 
contained in 1.37 cubic feet of Raschig Ring-filled tower, 
and in 2.22 cubic feet of coke or quartz-filled tower, that iS, 
for the same effective volume, the Raschig Ring-filled towet 
can be 38 per cent smaller. ‘This smaller tower for a given 
volume will be less expensive than the coke or quartz-filled 
type and on that basis will far offset the cost of the rings. 
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Another point for consideration is the question of ex- 
osed area. Other conditions being equal, the efficiency 
of a tower packer may be measured by the exposed area 
it presents per unit volume occupied. In the case of Ras- 
chig Rings, the area ot wetted surface is almost incredibly 
Jarge, as will be seen from the accompanying table of square 
feet of surface per cubic toot ot tower. or example, the 
exposed surface per cubic foot of one-inch rings is three 
or four times as much as that of a tower filled with coke 
or quartz and five or Six times as great when ¥g-inch rings 
are employed. This big icrease in efficiency makes pos- 
sible the use of smaller towers, reduces the cost of instal- 
lation, and simplifies the important problem of uniform 
distribution of gases and liquids. The very intimate con- 
tact between the two phases in a Raschig Ring tower makes 
it possible to use such towers as alternative equipment to 
bubble-cap columns in various fractionation and rectification 


processes. ; 
Per Cent Exposed 
Size Weight Outside Diam. Inside Diam. : _ Free Surf/c, f. 
“No. mm. in. mm. in. mm. in. Wt./c. f. Space sq. ft. 
4 8 15 i 11 y 45 69 86 
; - 4 25 1 211i 40 73 57 
3 35 1% 35-13% 29 «1% 34 77 42 
4 50 «148 50148 42 1% 36 76 IR 


Neal H. Anderson Elected California 
Umpire 

N order to effect economies in the operation of the 
] umpire’s division of the work assumed by the State 
Curtailment Committee in prorating oil production from 
the various leases and fields in California, offices of the 
two district umpires have been consolidated. 

Neal H. Anderson was elected as state oil umpire. He 
has served as district umpire in the Los Angeles Basin field 
for the past two years. He is a petroleum engineer with a 
national reputation, an oil producer, and is vice-president 
of the Oil Producers Sales Agency. 


New Flash Welding Equipment Installed 
by Spang, Chalfant & Company, Inc. 


HE recent installation of new electric welding equip- 
ment in the Etna plant of Spang, Chalfant & Company, 
Inc., Pittsburgh, Pa., increases the facilities for the manu- 
facturing of double length pipe in all sizes and gauges from 
2 inches to 20 inches O. D. up to 55 feet maximum lengths. 
Flash butt-welding of pipe is effected mechanically in a 
large, specially built machine, and is the process of joining 
lengths of pipe end to end through application of heavy 
electric current, securing complete fusion of the metal. 

Electric current is applied through heavy copper con- 
nected jaws or bands which clamp each piece adjacent to 
the ends where the weld is made. The pieces are then 
brought together mechanically, with the current on, which 
forms an are and causes a continuous flashing of the metal 
from the fusing ends and heats the ends to a uniform weld- 
ing temperature. 

The current is then cut off and heavy pressure instantly 
applied, compressing the joint and forcing out practically 
all of the plastic material, including slag, and oxides, and 
leaving joint of parent metal so closely knit that it is im- 
possible of detection. During the process of welding the 
grain structure of material is refined and tests prove that 
pipe welded in this manner is exceptionally strong. 

A special trimming machine then removes the rough 
edges of the flash from the joint, both inside and outside, 
alter which the double length pipe is hydrostatically tested 
under maximum pressure, 

Further reference to this process will be found on page 
32 of this issue. , 
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MILLED GROOVE 


SCREEN 
Closely Parallels 


Perfection 





Have you ever tried charting 
= the performance of a screen 
over a period of months or 
years? Those who have, ob- 
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tained information that was 
amazing and upsetting to many 
firm beliefs of screen service. 
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Many wells equipped with the 
Layne Milled Groove Screen 
were charted. With but very 
few exceptions, the service line 
was parallel with and close to 
"Perfect." And our patented, 
Milled Groove Keystone Wire 
Wrapping again demonstrated 
its superiority. 
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Records show that a large in- 
crease of production is not 
infrequent with the Layne 
Milled Groove Screen. The 
prevention of sand cutting and 
mud clogging are other fea- 
tures of this screen that give 
practically perfect perform- 
ance. 


CCRCECOCEREECERALEEE 


Straighten out the Screen per- 
formance line. Install Layne 
Milled Groove Screen. 


ahe Layne & Bowler Co. 


HOUSTON, TEXAS 


The Layne New og Be The —~ & Bowler 
3 h St., N ‘ orp. 
a ee ae Les Angeles, Calif. 


Vickers, Limited 
London, England 
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Buckeyes cut all of the trench for this extensive south 
gas line Each averaged 35 lineal feet daily, 30 inches 


wide by 4% feet deep. Thev ntractor-owner uses Buckeyes 


usively 


Buckeyes Are Master Pipe Liners 


Every Pipe Liner in the complete range of 
Buckeyes is recognized throughout the oil 
and gas iediestelien as the Radian in its field. 


Wheel-Type in design, all Buckeyes offer 
many exclusive working advantages. For over 
35 years, successful performance has demon- 
strated the efficiency of their operating prin- 
ciple and construction. Probably 95 per cent 
of all major American cross-country pipe 
lines are laid in Buckeye-cut ditches. That 
is definite assurance that in buying a Buckeye 
you are investing in its dependable earning 
power, in its consistent daily service and 
usefulness. 


The most modern mechanical innovations are 
always embodied in Buckeyes, but only after 
these new ideas have proved entirely practical 
and profitable. To earn a place in Buckeye 
standard assembly, they must be recom- 
mended by the world’s leading pipe line engi- 
neers who dictate the specifications to whie h 
Buckeyes are built. 


Out catalog, ““BUCKEYE—The Pipe Liner.” 
contains interesting construction and _per- 
formance details. A copy of it will be gladly 
sent to any prospective pipe line ditcher, 
owner or user upon request. 


The Buckeye Traction Ditcher Co. 


FINDLAY, OHIO 


There’s a Buckeye Sales and Service Office near You 




















THE 


land, Ohio, has issued a pamphlet on its new Dynamic 


ELECTRIC CONTROLLER & MFG. CO.. Cleve. 
Braking 
stopping 
failure. 


Bridge-Stop Control for quickly and automatic: all 
electrically overhead traveling cranes upon power 


BYRON JACKSON DEEP WELL TURBINE 
are illustrated and described Bulletin No. 
by Byron Berkeley, 


PUMPS 
316 published 
Calif. Those in- 
in this type pump will find the bulletin interesting 
educational. 


Jackson Company, 
terested 
and 


CRAWLER WHEELS are discussed jn 
circular printed in two colors and illys- 
trated with interesting action photographs, issued by the 
1320 S. First St.. Milwaukee, Wis. 


TRACKSON 


a new eight-page 


Trackson Co., 


THE CHAPMAN VALVE MANUFACTURING 
COMPANY has designed and is now offering to the trade 
a complete line of forged steel globe, angle and check valves, 
A complete description of this material, together with prices, 
weights, etc., is incorporated a pamphlet which is avail- 
able from the company by writing to the company at Indian 


Orchard, Mass. 

AMERICAN INSTITUTE OF MINING AND MET- 
ALLURGICAL ENGINEERS, 29° West 39th Street, 
New York, is now ready to distribute its annual book, 
Transactions, Petroleum Development and Technology, 
1931. It contains 65 papers covering most of the newer 


technical 
petroleum engineering, 
world production. 


development in information on unit operation, 


research engineering, economics and 


BALL AND ROLLER BE. 


designers and engineers, 


\RINGS, a handbook for 
is a new 68-page book upon ball 
thrust and radial roller bearings just published by the Aetna 
3all Bearing Manufacturing Co., Chicago, Il. 
thrust and roller bearings, 
together with typical mountings for both types are shown, 
for carrying single directional thrust as well 
two directions, 


A> number 
of interesting applications of 
as thrust from 
formulae 
end thrust 


valuable 
calculating horsepower, 


also a number of are pre- 


sented for torque, the 
of worms and gears. 


THE REFINERY SUPPLY COMPANY, ‘Tulsa, Okla., 
has printed a small folder describing the operation and ad- 
g Leak Detector, 


vantages of its R. S. Gas 
of locating leaks in underground gas lines. 


a simple means 


THE PACIFIC PIPE & SUPPLY COMPANY’S latest 
bulletin, No. O-2, has been published with complete and 
definite description and prices of the Papico natural gas 


odorization system. 
this 
being 


Odorization by system is directly proportional to 
governed by the differential in pres 
\n odorant given Im 


line drawings of the completely as- 


the rate of flow 


sure orifice. flow chart ts 


the bulletin as well as 
sembled system. 


acTOss al 
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e obtained by writing the Pacific Pipe & 
1002 Santa Fe Avenue, Los Angeles, 


Copies may | 
Supply Company, 
California. 


\, TWO-PAGE CIRCULAR, printed in three colors, has 
heen published by The Brown Instrument Company, Phila- 
delphia, featurnig a new line of potentiometer pyrometers. 
The circular illustrates s1xX outstanding features of this new 
instrument, together with an illustration of the single record 
recorder. The Brown Potentiometer Pyrometer is said to 
have more than fifty features novel to instruments of this 
class. Copy of the circular can he had by writing The 
Brown Instrument Company, Philadelphia, Pa. 





THE INTERNATIONAL CREOSOTING AND CON- 
STRUCTION COMPANY, whose general office is at Gal- 
veston, Texas, has just issued a sixteen-page booklet, list- 
ing the cities in the United States that use creosoted pine 
poles in business and residential sections. Among the many 
hundreds of cities named are New York, Chicago, Detroit, 
Los Angeles, St. Louis, Baltimore, 
International Creosoting and Construction Company 


soston and San lran- 
cisco. 
also is one of the largest distributors of creosoted pine poles 
to the oil industry. 

Early in the history of the development of the creosoted 
pine poles some question was raised as to their use. It was 
feared that the bleeding of some of the poles might cause 
trouble if the clothing of pedestrians rubbed against them. 
Advances in treating-plant machinery and in the science 
of timber treatment have provided a drier pole than that 
of vears ago and this is one of the factors that account for 
the installation of creosoted pine poles in cities everywhere. 

Copies of the booklet may be obtained by addressing the 
International Creosoting and Construction Company, Gal- 
veston, Texas. 


Prominent Eastern Producer Dies 
YDWARD H. JENNINGS, JR., 42 vears old, son of the 
kt late Edward H. Jennings and member of the firm of 
EK. H. Jennings Bros. Company, oil producers, Pittsburgh, 
died suddenly on September 4 at his home, Howe Street 
and Dennison Avenue, Pittsburgh, Pa. 


Nordstrom Valves on Montana Line 
N the installation gas pipe for the 
Montana Company line running from Cut 
Bank to Butte and from Dry Creek to Nord- 
strom‘ These valves, embody- 
ing lubricated plugs, will be installed along the entire line 
for a distance of 320 miles and this comprises one of the 


of 320 miles of 
Power 
Bozeman, 
Valves have been specified. 


larger orders received this Mereo Nordstrom 
Valve Co. 

The Montana Power Co. line will be 20-inch pipe from 
Cut Bank to Butte and 10-inch pipe from Dry Creek to 


Bozeman, 


vear by 


On the construction of the new 26-inch Southern fuel 
line running from Kettleman Hills to Los Angeles as an 
added outlet for surplus gas from this field, Nordstrom Ven- 


turi type valves will also be used. 


Dardelet Licenses New Distributor. 
FINHE National Aeme Company of Cleveland, Ohio, and 

Windsor, Vermont, has entered into a license agree- 
ment with the Dardelet Threadlock Corporation to manu 
facture, use, and sell bolts, nuts, and serew machine products 
threaded with the Dardelet Self-Locking Screw Thread. 
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BAR O | 


EXTRA HEAVY COLLOIDAL DRILLING 


BAROID is a uniform. 
high - grade specially 
prepared pulverized 
weight material for in- 
creasing the weight of 
Drilling Mud to over- 
come high gas_ and 
water pressures. It is 
packed in 100-lb. sacks 
and carried in stock in 
all oil fields. Strict 
laboratory control as- 
sures highest quality in i 
manufacturing and ex- Ht 
perienced field men pro- rte i: 
vide exceptional service 
for users. 


MUD 





Adequately weighted muds control 
gas pressure and prevent blowouts. 


BAKOID has a specific gravity of 4.2 and enables the 
preparation of pumpable muds weighing 140 to 150 Ibs. 
per cubic foot. Drilling Muds made up from BAROID 
will not settle out if circulation is suspended and elim- 
inate danger of stuck drill pipe and fishing jobs. Write 
for literature. 


AQUAGEL 


TROUBLE PROOF COLLOIDAL DRILLING MUD 
AQUAGEL is a uniform, specially treated, high-grade 
clay packed in 100-lb. sacks and carried in stock in all 
oil fields. Mixed with water in the proportion of 3% 
by weight, one ton of AQUAGEL makes 180 bbls. of 
Drilling Mud. AQUAGEL provides the lowest-cost 
Drilling Mud and assures an adequate supply of gel- 
forming colloids which prevents caving. stuck drill 
pipe and casing, loss of circulation. mudding off of 
low-pressure sands and gas-cutting. Lubricates drill 
pipe and walls of the hole. Write for literature. 


LEMCO MUD SCREEN 


A trouble-proof. mechanically vibrated screen for re- 
moving sand and shale from Drilling Mud. Saves its 
cost many times over by reducing abrasion of pump 
parts. by reducing quantity of clay or weight material 
purchased and by elimination of construction costs for 
mud ditch or slush pit. Literature on request. 


Martin-Decker Automatic Mud Scale 


A new and improved trouble-proof device—easily in- 
stalled—for continuously indicating and recording on 
a chart the true weight of your mud. An important 
safeguard against danger from blowouts. Literature 
on request, 


Baroid Sales Company 


837 Jackson Street Los Angeles, Calif., U.S.A. 


DISTRIBUTORS 
West Coast—OIL WELL SUPPLY CO., CARL INGALLS, INC., Speed 
& Service Trucking Co., Crail Bros., Cheney Bros. Northwest—GREAT 
NORTHERN TOOL & SUPPLY CO. Mid-Continent—BRIDGEPORT MA- 
CHINE CO., LUCEY PRODUCTS CORP., Foxworth-Galbraith Lumber Co., 


Enid Transfer and Storage 
MAIL COUPON TODAY 


Co., Producers Lumber Co. 
Texes and Gulf Coast— 

Baroid Sales Co., 837 Jackson St., 
Los Angeles, Calif. 


LUCEY PRODUCTS CORP.. 

BEAUMONT CEMENT 

SALES CO., Smith Supply 

Co., Norval-Wilder Supply 
Co., Zarsky Lumber Com- Please put me on your mailing 
ar pon og el ag list to receive FREE copy of your 
Angeles, New York City. monthly publication Drilling 
LUCEY PRODUCTS CORP., Mud.” Send to: 
New York City. BAROID— 
NATIONAL PIGMENTS & M 
CHEMICAL CO., St. Louis, 
Mo. MUD SCREEN S— 
LUCEY PRODUCTS CORP.. 
New York City. Republic 
Supply Company of Califor- 
nia, distributors for Cali- 
fornia. 


Position 
Company 


Address 





PE Se} rt 
Distributors for BAROID only in the states of Texas. New Mexico, 
Louisiana, Mississippi and Alabama 


PEDEN COMPANY, HOUSTON, TEX. 


Stocks carried in all oil fields. 
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An AMERICAN” 
with Gas Engine 


Pictured is an *“‘American”’ No. 4-A Fig. 
1822 oil well pumping unit connected to a 
gasoline engine. 


*“‘American”’ units have been particu- 
larly designed to meet the various drive 


requirements of different localities. 

*“‘American”’’ units are adaptable for 
pulley, V-belt or direct drive by gasoline 
engine or electric motor. 





Detailed figures and engineering data 
of typical installations of this equipment 
in both this country and others are avail- 
able. Ask for them! 


C. S. CARTER 
Sales Representative 
71L Thompson Bldg. 
Tulsa, Oklahoma 


D. V. MANN 
Sales Representative 
1311 Kirby Building 

Dallas, Texas 


Branch Offices: 


Chicago, II. New York, City 
20 N. Wacker Drive 165 Broadway 


THE AMERICAN WELL WORKS 
General Offices AURORA, ILLINOIS and Factory 
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| New Hydraulic Turbine Rotary Drive System 
Tried in Roumanian Oilfields 


NEW type of power drive for use with heavy rotary 
outfits, it is reported', recently has undergone ’ 


Nga a Series 
of field tests in Roumania. 


It consists of a Centrifugal 
pump direct connected to an electric motor or internal com 
bustion engine, and a hydraulic turbine (Pelton wheel). 
which is coupled to the rotary outfit. 


A double pipe line is 
the sole connection between the centrifugal pump and the 
turbine. 


In the series of field trials under which the new type of 
power drive was tested, the hydraulic turbine was connected 
to a triple gear rotary hoist and in conjunction with a 


634-inch by 14-inch slush pump. T‘ive wells were drilled 
varying in depth from 2,290 to 3,600 feet. One of the 
features of the method of drive is the control, and the man- 


iner of switching to different speeds, ahead or reverse, by 


means of a valve operated by telegraph cord placed at the 





driller’s hand. It is claimed that only ten seconds are re- 
quired to switch the hoisting gear from full ahead to full 
reverse speed. In this operation braking is obtained by the 
| counterflow of the hydraulic turbine. 

| At normal rotary operation the turbine speed stays within 
| 200 to 400 r. p.m. 

turbine speed to the maximum. It requires the full rotary 
| speed of 480 r. p. m. to lift the empty traveling block, while 
at idling speed the turbine runs at 540 r. p. m. 


Reduction of rotary speed increases the 


Water under high pressure is fed to the hydraulic turbine 
by the centrifugal pump, which is direct driven by the prime 
mover—either an electric or internal combustion engine. 

In order to get a gravity flow of the turbine discharge 
water to the centrifugal pump, it is necessary to set the 


| latter unit, with its prime mover, as low as possible with 
respect to the hydraulic turbine. For the gravity line, a 
covered channel or a pipe line with a cross sectional area 
of from 232 to 384 square inches will suffice. 

To prevent unnecessary heating of the water, the turbine 
|is equipped with an idling device. Where the equipment 
|is to be operated in winter or in low temperatures, efficient 


draining devices are installed to drain the system in case 
of lengthy shut downs to prevent troubles from freezing. 
It is also advisable to admix some anti-freeze liquid with 
the water before starting the equipment in very cold weather. 


Depending on the length of the lines and the dimensions 
of the units used, a quantity of water, free from sand and 
non-corrosive, or from 20 to 40 barrels (42 U. S. gallons) 
is required to start these units. 


For driving the slush pumps a similar type of turbine 1s 
used, which is not reversible but is controlled identically to 
\the drawworks hydraulic turbine. 


In one test installation, the equipment, consisting of one 
centrifugal pump of 1,450 r. p. m., one 165-H. P. electric 
motor, and one hydraulic turbine (Pelton wheel), con- 
structed for 100 horse-power, it is reported that, with the 
exception of a somewhat slow pulling-out speed at depths 
greater than 1,640 feet, the results obtained were satisfactory. 

The hydraulic turbine drive rotary which, as already 
stated, was tested for use with a triple gear rotary hoist and 
slush pumps of American manufacture, was built by the 
German firm of Alfred Wirth Co., Erkelenz, Rhineland. It 
is known as the Lehmann System. 


| 1 According to the “Internationale Zeitschrift fur Bohrtechnik, Erdol- 


| bergbau und Geologie”, Vienna, Austria. 
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Champion & Barber Appointed As Distributors 
HAMPION & BARBER, INC., of 576 Subway Termi- 


nal Building, Los Angeles, has been appointed ex 
clusive oil field distributors of “Cee-Bee” by the Cee-Bee 
Laboratories, 

a Ltd., manufactur- 
ers of Cee-Bee 
Cleaning Com- 
pounds Supreme. 
According to 
Frank Champion, 
Jr, Cee-Bee 
Cleaning Com- 
pounds Supreme 
are a line of 
cleaning mate- 
rials for use 
wherever there is 
an oil industry 
cleaning problem. 
Complete data on 
Cee-Bee Cleaning 
Compounds may 
be had by writing 
to Champion & 
Barber, Inc., at 
Los Angeles. 


Any engineering 


data in addition to the regular literature will gladly be 





Frank Champion, Jr. 


forwarded. 





James E. O’Neil, Former Prairie Official, Is Dead 


AMES E. O'NEIL, 64, former president of the Prairie 

Oil & Gas Company, died of a heart attack August 23, 
at Cannes, France, where he had been residing for a num- 
ber of years. 

Mr. O'Neil joined the Prairie organization in 1905 as 
vice-president and general manager, and was elevated to 
presidency in 1911. During the World War he ably served 
the government as a member of the petroleum war service 
committee. 

He was born in 1867 at Titusville, Pa., and commenced 
his oil career as roustabout when a boy. Ile advanced as 
tool dresser, driller, ete., until two years later he was fore- 
man in charge of 60 producing wells, which were later pur- 
chased by the Standard Oil Company, and Mr. O’Neil was 
transferred to Ohio and employed by the Ohio Oil Company. 





Lummus Company Building Unit 
at Bayonne 


HE Lummus Company is building for the Tide Water 

Oil Company at Bayonne, New Jersey, a cracking unit 

of unusual size and capacity. It is a high-pressure unit of 

the tank and tube process, with rated capacity of 4,500 
barrels of finished gasoline per day. 

The Lummus Company is subsidiary of The Babcock & 

Wilcox Company and the Superheater Company and _ the 

principal mechanical units are being constructed in the 


shops of these two companies. 


An unusual feature being employed in the manufacture 


ot all pressure vessels is the X-ray photography of welded 


seams to assure perfect welds. 
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CNG BROS. 


Improved CHAIN TONGS 





A guaranteed return 
on your tool investment 


ARMSTRONG BROS. Chain Tongs have 
proven strength—jaws tested for toughness 
and wearing qualities, chains are proof-tested. 
In dollars and cents, this means a guaranteed 
return on your tool investment, payable in 
long, dependable service. Other “dividends” 
paid by ARMSTRONG BROS. Tongs 
come in the form of time saved 
(forged-in lugs prevent chains from 
jamming), safety to men (extra 
strength that can be relied on in any 
emergency), and lowered tool replace- 
ment costs. 


Handles are forged from high carbon steel 
—have both stiffness and “spring.” Jaws 
are drop forged from special steel; are 
treated, hardened and tested for toughness 
and lasting qualities. Chains are proof- 
tested to 2/3 catalog strength (3,600 to 
40,000 Ibs.) 


You can’t go wrong on investing in these 
tongs for they are certain to pay a hand- 


some CoE. Write for Catalog P-10 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
326 N. Franciso Avenue CHICAGO, U.S. A 


London Branch: Mid-Continent Representative 
ARMSTRONG BROS. TOOL CO., EARL WADDELL 
LTD., 35 Upper Thames, London, Fair Bldg.. 

E. C. 4, England. Fort Worth, Texas. 
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& § UCH has been written and said to the operators and 
\ t men in the field concerning the accurate measure 
ment of gas and other flyids by orifice meter. By 
far the larger part of that which has been related has been 
set down in such a manner that it is understood thoroughly 
by comparatively few of those who are concerned. To be 
of very much value to the larger portion of men who are con- 
cerned, it must be practical in both theory and practice. 

In the practical end of measurement by orifice meter, it 
is only necessary that the differential pressure across the 
orifice and the static pressure at the orifice plate be meas- 
ured and recorded. All theoretical considerations have been 
worked out and practically standardized, so that 
the variables introduced by temperature, specific 
gravity and so forth, can be compensated for. 

Final results depend upon an accurate measure- 
ment of differential and static pressures. The 
actual mechanism that measures and records these 





Theory and Practice 
of Orifice 


Measur cement 


By C. O. JOHNSON 


Supt. Measurement, Crosbie and Moran 








sents itself in accurately computing the volume of 
gas from the differential and static pressure ay 
ord, Also, in the measurement of gas close tj 
regulators, Or compressor stations, the measure 
ment may be affected by pulsation. In the case 
of the intermittent flow, it used to be, and still is. 
to some extent, the common practice to make an 
estimate as to where the average differential js. 
It is said that very few minds can visualize jp 
terms of square root. Usually the average differ- 
ential that is decided upon is about the middle of 
the space between the outside and_ inside edge 
of the wide band of ink left on the chart. The integrator 
is said to be by far the most accurate method now em- 
ployed in computing an orifice meter chart, but a serious 
error may be, and often is, introduced on this kind of meter 
chart. No one says the machine is not correct, but if the 
operator of the machine splits the band of ink in the middle 
his reading will be high. The average differential is cor- 
rect if it is as set out below: 


V Average of Top V Average of Bottom ) 2 


? 


Hence we see that other things being the same, namely, 
the coefficient and the static pressure, the volume of gas 


ae | > 
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two factors has, within itself, received a lot of y, “Ne S 
attention. This is the business of the people 5 $= 
who manufacture and sell the meter. They can ys 2 22 aoe 
prove beyond doubt that with proper installation Se 
. . . c <Q * \ 
and attention their meters will measure and re 2 fe < \ 
““ ° ° “oe ™ . a“. We 
cord the differential and static pressures accu Wy ee / * 2 AK \ N 1AM 
‘ m DY ! 
oe , : : . x < ORIF;, X \ 
rately. So then it is up to us, or the people who PN OC wETAL SS Mea \ 
. DB ae EME. Pa “Op Sp \ 
use their product, to be as accurate as they are % **% \: \ 
: as ity ies ee = = ah #) 
a “ ___ METER ’ to 
by correctly computing the results of the measure- — , wwf | eee! Miocene "a Tantn OFF sa Waa hf Preraee | 
ment. For example, why should a man have a q st meen tii tle —e aN _/ § 1 aw aS} | "oy 
= an ' ; . : {Lins || satel j 
high-powered rifle that is capable of making a a Aiea vee Oa SOS pera np 
va TUAW ys . ee 
two-inch group at 300 yards if he himself can- \ a a 4 
° i a ie ° > . \ x Vary her 0r ¥ 
not hold his shots within a four-foot cirele at Wil . WN > Ay bs "Py 
that distance? Likewise, why should a company PSK Cy, aK / 
vay for an instrument that is guaranteed ‘aS Se SP? ON l 
pa) en lat Is guaranteed to mea ; SZ 2 Wh, Yi), 
‘ , Son ge " : . c ~ Pp $ i me 
ure the two factors with which they are con wag’ The < lh ke 


cerned within, say, three or four per cent, if in 
their calculating the volume they often miss the 
indicated volu:re of gas from 10 to as much as 
even 40 per cent? 

When measuring gas to or from properties upon 
which intermittent flow is being employed to raise 
the oil from a number of wells, a problem pre 
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ATWOOD 


ATWOOD 


IRON BODY GATE VALVES 


(BRONZE TRIM) 


1000 and 1600 Pound Test 


Manufactured by 


PITTSBURGH VALVE, FOUNDRY & CONSTRUCTION CO. 
PITTSBURGH, PA. 


Carried in 


HOUSTON WAREHOUSE STOCK 


MAINTENANCE ENGINEERING 
CORPORATION 


1400-2 Conti Sr., PRESTON 6338 
HousToN, TEXAS 





























Don’t Sell 
NOW -- 


Store 
Kast Texas 
Oil 
jor 

Better 
Prices { 














Here’s an 80,000 barrel “Pittsburgh-Des Moines” storage tank (just erected) that’s giving 
yeoman service at Kilgore, Texas, during the present disrupted state of the crude market. 

Thirty-eight years’ fabricating experience—combined with modern plants at Des Moines 
and Pittsburgh—allow “Pittsburgh-Des Moines” to supply urgent steel storage needs promptly 
with accurate work and skilled erection. 

Phone, wire or write your requirements to our nearest office today. 


Pittsburgh - Des Moines Steel Company 


3490 Neville Island, Pittsburgh, Pa. 1295 Praetorian Bldg., Dallas 991 Tuttle Street, Des Moines, Ia. 
New York Chicago San Francisco Atlanta Seattle 
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Pack 


Gasoline Pumps | 
with “Craneum” Plastic q 


—and Stop Fire Hazards, Excessive Wear and Leakage 


Use this anti - frictional, semi - metallic, 
plastic packing impregnated with ‘John 
Crane” Insoluble Gasoline Lubricant, 
specially developed for centrifugal pumps 
handling gasoline and distillates. Shafts 
run cool at all speeds—the lubricant 
eliminates all danger of accumulative 
heating. 

“Craneum” Plastic is uniform in density— 
resilient—responds to light gland pressure 
and permits easy control of leakage. Handy 
spiral form prevents waste—speeds up in- 
stallations with the correct size for each 
individual job. 


Sets of rings cut to specified sizes if desired. 
Also supplied in bulk form for emergency use. 


CRANE PACKING COMPANY 


1828 Cuyler Ave., Chicago 


New York—75 West St. Tulsa—2235 E. 7th St. 

Philadelphia—108 Walnut Houston—2103 Woodhead 

San Francisco—112 Ninth  Pittsburgh—99 Vandergrift 
Dallas—1422 Hampton Rd. Bidg. 








. 


New Style 185 
“Craneum”’ Plastic | 


10-Ft. Spirals 
36” to 114” Sizes 


Oil field stocks in all 
National Supply Co. 


warehouses 


Insol- 


“John Crane” 
uble Gasoline Lubri- 
cant—greatly im- 


proves efficiency of 
operation when used 
regularly in lubricat- 
ing packing, bearings 
and all movable 
parts in contact with 
gasoline or distil- 
lates, acids or chem- 
icals. 
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TAPES and RULES 


Standard of Accuracy and Durability 
Throughout the Oil Industry 


OFAIN 
“ATLAS” 


THE WORLD’S BEST 
GAUGING TAPE 


We offer a variety of 
Measuring Tapes for 
Gauging, Strapping, and 
General Measuring. 


Spring Joint, “RED END” and Aluminum Rules. 
Machinists’ Tools. 


Ask your Supply House about our 
“CRESCENT” TAPE RULE 


used flexible or rigid—straight or curved 


SEND FOR CATALOG 


THE [UFHIN PpULe £0. 


SAGINAW, MICH. 
106 LaFayette St., New York City 


Regularly Distributed Through Supply Houses 
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passed when the differential is one inch of water 


. . is exactly 
equal to the next consecutive three inches or th tly 


at to place 
On, if there 


. ‘ between Zer() 
and four inches, the average would be at one inch of Wat 
aler 


an average with integrator planimeter or inspecti 
is an even fluctuation of the differential line 


instead of at two, which is often used. 

Another type of error that is commonly introduced When 
orifice meter charts are read by inspection, is giving the 
differential pressure an average by the “Rubber Band Meth, 
od,” so-called for lack of a better name. For example, the 
differential pressure for 12 hours is 25 inches of water, and 
for the other 12 it is four inches. Now if that line could 
be considered a rubber band, and the high places pulled 
down to fill in the low ones, the result would probably be 
somewhere around 10.5 or 11 inches, which, of course. be 
incorrect—the correct average being nine inches. 

Errors of this type do net mean so much “hard cash” 


to the companies, as a rule, when the measurement js of 


or 
“make-up” gas, valued from five to 20 cents per thousand 


and it very quickly runs into money. 


casinghead gas, but get one in high-pressure residue 


The two orifice meter records reproduced herein are tyo 
actual measurements of the differential and static pressure 
The meters used were in good working order, and no ques- 
tion arose over the accuracy of the meter. Under one sys. 
tem of computation commonly used, Chart No. 1 represents 
2,505,000 cubic feet; under another system, also commonly 
used, the chart only represents 2,301,000 cubic feet, showing 
a difference of 204,000 cubic feet, and the former reading 
being nine per cent higher than the latter. The same two 
methods were applied to the second chart, giving a difference 
in volume of 16.2 per cent. One reason these volumes 
differ as much as they do is because the average square root 
In one 
reading the average differential was taken and _ then the 


is always less than the square root of the average. 


square root was taken; in the other, the average square root 
was taken, then reverted to inches of water. 

Obviously, it would be rather hard for anyone to com- 
pute the results of these kinds of measurements and say that 
he was correct in his method and that his results could not 
be displaced by the results of someone else. Naturally that 
would make it a case in which one had to give as well 
as take. 





The Timken Michigan Company Formed 


(FN HE formation of the Timken 

Michigan Company has just 
been completed. This organization 
will manufacture and sell a com- 
plete line of lubricated and non- 
lubricated plug valves and also a 
line of leak clamps for use on cast 
iron bell and spigot pipe. 

The new company takes over the 
patents and production of the 
Screw-Lift Valve, which previously 
was manufactured by the Michigan 
Valve & Foundry Company, De 
troit, Mich. This valve is applica 
ble in the control of fluids over a 
widé range of industrial processes where pipe line velocities, 
temperatures or pressures are high. 


R. J. Goldie. 


It is especially suited 
to the petroleum industry for refinery operation and oil and 
gas line control. 

Heading the new organization is R. J. Goldie, president. 
Mr. Goldie is also vice-president and general manager al 
the Michigan Valve & Foundry Company. Fred Glover, 
who is president of the Timken-Detroit Axle Company, }s 
vice-president of the new company. Serving as secretary 
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and treasurer is W. G. Wood, secretary and treasurer of | 
the Timken-Detroit Axle Company. re | 

In addition to the above officers, the board of directors | 
include D. S. Devor, vice-president in charge of manutac- 
turing of Timken-Detroit Axle Company, and W. F. Rock- 


well, president of the Pittsburgh Equitable Meter Company. 





Fire Extinguishing With Fog Nozzle Demonstrated 

SUCCESSFUL demonstration of the use of water to 
A extinguish both gasoline and crude oil fires was given 
at the International Petroleum Exposition grounds, Tulsa, 
early in September by Harry A. Kassebaum, sales manager 
of the Fog Distributor Corp., Ltd., manufacturers of spe- 
cial nozzles that change a water stream into a heavy tog, 
While in Tulsa Mr. Kassebaum made arrangements with 
the Petroleum Electric Co. to distribute the product in Okla- 
homa, Texas Panhandle and Southern Kansas. 

A good sized pit was dug in the ground and filled with 
crude oil for the first demonstration. With the co-opera- 
tion of the Tulsa City Fire Department, which furnished 
hose and a truck, the fire was quickly extinguished. Sev- 
eral demonstrations with various types and sizes of nozzles 
were given, including two tests of putting out gasoline fires. 
Despite a heavy wind the tests were successful and inter- 
esting to the large group of oil men which had gathered 
to witness the demonstration. 

With the aid of Fog Nozzies, the hypothetical cubic foot 
of water projected through a fire hose is broken up into 
thousands of minute particles, forming steam when they 
come in contact with the fire. Fire is extinguished by absorp- 
tion of the heat of the fire and by cooling of the combustible 
material below the kindling point. The steam generated in 
the space between the fire and the burning material excludes 
oxygen, thereby, to a certain degree, smothering the fire. 





Thomas Chestnut, Mid-Continent Oil Leader, Dies 
TMHOMAS CHESTNUT, 75, a pioneer in the develop- 

ment of the oil industry, died August 17th, at his home 
in Tulsa, as the result of an illness from which he had suf- 
fered for more than a year. 

Mr. Chestnut had been a Tulsa resident since 1912. In 
that year he organized, with his sons-in-law, T. K. Smith 
and Charles P. Quinlan, the Chestnut and Smith Company, 
which engaged in the manufacture of natural gasoline. 





He was born in Bangor, Maine, on April 17th, 1856, and 
spent his early years in Canada and Michigan. In 1874 he 
was attracted to Bradford, Pa., by the oil industry, then in 
its infancy. Shortly afterwards oil was discovered in West 
Virginia and he resided in that state for 20 years. At one 
time he was general production manager for the Columbia 
Oil & Gas Company at Robinson, Il. 





F. C. Ryan Appointed Sales Manager 

HE Newark Wire Cloth Company, Newark, N. J., 

manufacturers of wire cloth products for all industries, 
has announced the appointment of F. C. 
manager. Mr. Ryan is a graduate of Lehigh University 
in Chemical Engineering. During the war he was con- 
nected with the U. S. Bureau of Mines. He will be re- 
membered by many readers as former sales engineer with 
the New Jersey Zine Company and later as staff manager 
with the Johns-Manville Sales Corp. 


Ryan as_ sales 


L. W. Barbour Promoted 
L W. BARBOUR has been transferred to Fort Worth, 
e Texas, as refinery manager of the Sinclair plant in 
that city and of the Gladewater, Texas, plant recently built 
by Sinclair. C. R. MeKay succeeds Barbour as manager of 
the Sinclair refinery at Sand Springs, Okla. 
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BALL and SEAT 
TROUBLES and REMEDIES 


Where sand is excessive—use Steelex. 

For the average well—use Steelex. 

When acid contained in fluids attack steel, or for a 
combination of corrosive fluids and sand—use 
Repelex. 

If lodestone causes steel ball to stick at top of crown 
—use Bronzex, Combinex, or Resistex. 


For salt water or alkali troubles; or lodestone—use 
Bronzex. 


Where there is a combination 
lodestone—use Resistex. 


Hough Specialized 
Balls and Seats 


**Steelex”’—made from carbon chrome steel—heat 
b] 
treated. 


“*Repelex’’—made from stain-less chrome alloy steel. 
A heat treated non-corrosive unit. 


“Bronzex”—made from a hard, tough composition 
bronze. 


“Combinex”’—Steelex Seat and Bronzex Ball. 
*“Resistex”’—Repelex Seat and Bronzex Ball. 


of sand, acid and 


Available Through Your Dealer 


The Charles N. Hough Mig. Co. 


FRANKLIN, PA. 








An Announcement 
of Special Interest 


to all readers of 
The PETROLEUM 
ENGINEER appears 
on pages 7/6 and 
77 of this issue » » 


The Petroleum Engineer 
Exchange Bank Bldg., Tulsa, Okla. 
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A NEW ERA 
IN WATER 
PUMPING 
ECONOMY 


This is the day of reduced prices to the consumer. 
This demands greater economy all along the line. 
Water costs must be held at the irreducible mini- 
mum. A larger water supply 
is a favorable factor if its 
cost is not appreciably in- 
creased. Old style pumps 
with their constantly in- 
creasing repairs must be 
replaced with the most 
modern type. Pomona Tur- 
bine Pumps are consistent 
in first cost, consistent in 
performance and consistent 
in efficiency. These are 
some of the reasons why 
Pomona is selling more 
Turbine Pumps than any 
other manufacturer in the 
country. 


POMONA 
TURBINE 
PUMPS... 








THE SHULER COMPANY 


1138 West 37th St. 
Oklahoma City, Okla. 


Pomona Pump Co., Pomona, Calif 


Have yOu any 
interesting Oil 
Industry pictures ? 


. . For use in the Pictorial Petroleum Section, The Petroleum 
Engineer desires unusual and interesting photographs. These may 


be of field scenes, new installations, new hook-ups, individuals, 
or any subjects likely to appeal to men in the petroleum industry. 
Especially do we want pictures of “‘old-timers’” who are still active 


in the business and views with a foreign setting. 


If you have such photographs, we shall appreciate your per- 
mitting us to reproduce them in our pictorial section. Extreme 
care will be exercised in handling them and they will be returned 


in the same condition as received. Kindly address photographs to 


THE PETROLEUM ENGINEER 
Exchange Bank Bldg. Tulsa, Okla. | 
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ses of the Dyna 
roduction Wo; 


(ARTICLE 2) 


By A. W. WALKER, Petroleum Engineer, 
East Texas District, Stanolind Oil and Gas Co, 


N this discussion of pumps it is not the intention to 
reflect in any way either good or bad upon any partic- 

ular make or type of pump. There are, obviously, many 
advantages or pumps other than those 
shown by dynamometer cards, such as loads and manner of 


I 
loading. However, there are several definite conclusions 


disadvantages of 


which can be arrived at from a study of dynamometer 
cards, and which, if properly applied, will assist in overco- 
ing much of the trouble with pumping wells, especially with 
1efercnce to down time. , 

Probably one of the most important changes that can he 
made in pumping equipment is that of the inside diameter 
of barrel, or the running of larger or smaller size pumps. 
There is some hesitancy on the part of operating men to 
agree on this subject and even among those who do agree. 
one way or other, there is still a difference of Opinion on 
details. Undoubtedls there are good reasons for the Various 

The writer believes that the adding of his own 
views will do no harm and may possibly shed a little new 
light on the subject. 


opinions. 


rom a larger series of tests, twenty are selected which 
are representative and include only the more common types 
of liner and insert barrels, with cup or plunger assemblies. 
hese twenty tests have been classified according to. siz 
and the average figures taken for each class. 


Table 1, 


Following is 
showing the values arrived at: 


PARLE | 
Loads Stroke Production 

No. Tests Max Min S.M.P. Inches Oil Water Total % Ef 
214” Liner Pump, I. D. 2! 4” 

6 16.800 3.860 20.5 49.5 78.5 148.5 227 38.1 
2!” Insert Pump, I. D. 1}?” 

7 14.950 3.750 19.5 46.1 '3.> FB 242.5 63.3 
2” Liner Pump, I. D. 134” 

5 13,600 3.100 21.3 43.3 155 56 211 62.8 
2” Insert Pump, I. D. 1!’ 

2 12.200 4.700 20 44 199 199 90.2 


In respect to an analysis of this table it can readily be 
seen that there are several points to be taken into considera- 
tion. One of the most obvious comparisons is that of max- 
imum load. It is seen that a decrease in cross-sectional area 
results in a marked decrease in the maximum loads. On 
the other hand, the maximum loads per unit of cross-sec- 


tional area of pump increase as the area decreases, due to 


the rods assuming a larger portion of the total load. This 
relationship is illustrated in Vable IT: 
Tarie I 
X Sectional Load—Lb. Per 
Size Style L. Area, Inches Sq. Inch 
2%” Line: zi,” 4.91 3425 
214” Insert at 2.87 5230 
* Liner l 2.41 5640 
’ ie Insert 1! 1.76 6920 


Iteis further noted that although the capacities of the dit- 
ferent size pumps vary considerably, the amount of total 
fluid does not. !n all probability this is due to the fact that 
in some cases wells are equipped with pumps capable of 
handling more oil than the well will produce. 


tion imposes greater loads on the entire well equipment with 


This condi- 


the only result that the well has a tendency to pump 
unless constantly watched. Such was the case with severa! 
of the wells in these tests. Invariably when the size ol 
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CARD*1 


15,700 Lb, —¥ 











21 S.P.M. 
150~200 A.P.M. 


28 BbI.Oi 240 Bbl. Water 


4000 LD. 
bottom 


Polished fod Stroke 5/ vaches.... 


CARD-14 


7op 

















15,900 Lb. 







21) S.P.M. 
145*195 R.PLM. 


3600 Lb, 30 Bbl.oi! 418 Bbl. water 


Bottom 


Polished hod Stroke 5/inches.. 


pump was reduced the loads were lessened with no decrease 
in production. This point will be further elaborated on later. 
One detail of Table | 














which should not be overlooked is | 
the relative amount of oil and water handled by the different 
\lthough it is true that the 
and a 


size pumps. larger size pumps 
handle more this is 


hardly enough to compensate for the higher loads. It 


greater percentage of water, 
will 
be seen later that as far as this series of tests is concerned 
that the relative amount of water handled does not detract 
from the accuracy of these conclusions. 

Neither is there sutheient difference in pumping speed, 
or length of stroke, to have any great effect on the average 
results obtained. 

Attacking this subject from a somewhat different angle. 
we might make a study of the dynamometer cards of certain 
specific tests, all of which are included in the summary of 


Table I. 


arate tests made on different wells, in which the only physi 


These comparisons of cards represent three sep- 


cal change in equipment was the size of pump. 

Each of the three wells included in these tests was mak 
ing water along with the oil. 

The first case represents a well in which an insert pump 
Was run 96 days after a test has been made on a liner pump. 
During this interval of time there was a constant tendency 
toward a greater percentare of water, 
Card 1 shows the best 
plunger or cups in a liner barrel. 


due to edze water 
results obtained with 
Card 1-A shows the result 


encroachment. 
of an inverted insert pump. .\lthough the insert pump does 
not give a lesser load it does vive a remarkable increase in 
production, especially of water with only a slight increase 
in load. It will be further that in general the 
operation of both pumps is quite satisfactory as regards 


observed 


untormity of loading and pumping speed. 


Cards I and 1-A 


Cards 2 and 2--\ represent Case I] wherein a 2'4-ineh 
» 


™sert pump was run following a 2'o-inch liner type. I» 


the meantime this well had begun making water, but even 
at that the well showed an increase m oil and total fluid 
recovery with a load due to the 


reduction in maximum 
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Water Cam 
&~Coolen 














hen you have a 

Gott W ater Cooler 
handy, you will al- 

ways be assured of a fresh 
supply of pure drinking 
water kept delightfully 
cool. Order one from your 


supply store... now! 


H. P. GOTT MFG. CO. + Winfield, Kansas 
ING WATER ALWAYS 






Keep Pure 
Water Always Handy 


H. P. Gott Mfg. Company 


wienrFeireoEtnbdb, KAN & A S 








Kegulators 


Compressors 


give dependable regulation of suc- 
tion and discharge pressures 





jor 










For gas or air 


compressors 
C-F Regulators are ideal. 
IXvery need for regulation 
on intake and outlet lines is 
provided for by one of the 


three C-F regulators espe- 
cially adapted to compressor 
service, The C-F regulators 
used with compressors are: 





(1) C-F Compressor Regulator for 
constant speed pumps to relieve 
excess pressure at the discharge. 

(2) C-F Throttling, or Unloader Reg- 
ulator for maintaining a constant 
Pressure at discharge under vary- 
ing load conditions. 

(3) C-F Vacuum Regulator (two 
types) for safeguarding against 
dangerous vacuums. 


Write for descriptive literature. 
The Chaplin-Fulton Mfg. Co. 


22-40 Penn A-e. Pittsburgh, Pa. 
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Efficient Drilling Service. . . 


Modern equipment... thoroughly 
experienced men... and the desire 
to render efficient service at all times, 
are the factors chiefly responsible 
for the excellent results my organi- 
zation has gained throughout the 
Eastern Kentucky fields. Perhaps my 
proposition will appeal to you... 


Address 


H. D. Morrison 


Drilling Contractor 


PRESTONBURG KENTUCKY 























Horels of Distinction 


mavyviainr 


8th and st. charles 


Fenn ox 


9th and washington 


im ot. Eouwis 


N the center of shopping and 
i | theatre district. Bed lamp, 

floor lamp... hand-set tele- 
phone, fans, circulating ice water, in 
every room. Club meals, Garage Serv- 
ice, Coffee Shop. Room 
and Bath $3.00 to $4.50 # * 
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14,300 Lb 


CARD +2 
le 18.5 S.P.M 


Bottom t3 400 Lb. 130 Bbls.oi Op 
Polished Rod Stroke 43 /aches.. 


CAND~2° 

















13,300 Lb.> 













18.5 S.M.P. 
200 Bbi. Oil 


© Bbi. water 
2100 Lb. 


Bottom ‘SD ll 
hyoshed Rod Stroke #3 /rches.. 





Top 














installation of the smaller size pump. As in Case [, the 
cards are fairly good, especially that one obtained with the 
insert pump. The card for the liner pump shows a “pound- 
ing” condition which is probably due to both excessive 


and the “pounding” of fluid. 


gas 


Cards 2 and 2-A 

Case III is illustrated by a well in which a 2'4-inch liner 
pump was replaced by a 2'-inch inverted insert pump. 
Here the time between tests was 45 days, and from all ap- 
pearances there was no change in the well other than the 
pumps used. The condition when using the liner pump is 
shown by Card 3 and that of the insert pump by Card 3-A. 
It will be seen that both the maximum and minimum loads 
for the insert pump are lower than with the liner pump. 
The general working condition of both pumps is quite sat- 
isfactory. However, the most outstanding feature of this 
test was the marked increase in production with the decreas 
in plunger size. 

Cards 3 and 3-A 

In reviewing the cards and the results of the above tests 
it will be noted that although there is invariably a decrease 
in maximum loads (sometimes to a marked degree) there 
is also an increase in oil or total fluid handled. 

(Cards 1 and 1-, 2 and 2-A, 
the accompanying sketches. ) 


3 and 3-A are shown on 


At first glance this does not seem reasonable, but there 
are ample data to substantiate these results. (In no case 
in my experience has the opposite been true in a moderate 
sized well. ) It is now necessary to account for this condi- 
There is no evi- 
dence of slippage of fluid and only one of “pounding” which 
can probably be best accounted for by gas lack rather than 
pumping down. 


tion of increased efficiency of the pump. 


Accordingly these two factors can be 
readily disposed of as not having a major influence on the 
results. In all cases the speed is not so far from the har- 
monic speed to enter into consideration, At the most 2 
strokes per minute, but in these cases the same holds true 
for each pump, so again that is not the deciding factor. By 
eliminating most of the other causes the remaining one, 
which is more than likely the true one, is the relative east 
and length of plunger travel. 
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Without going into the question of actual length of 
Junger travel it is possible to make certain observations 
P 


and reasoning in order to arrive at the plausibility of this 


assumption. 
fluence the tendency of the plunger to drop and one to 


prevent it. The three helping it to drop are the force of 
gravity on the plunger, due to (1) the weight of the plunger 
itself, (2) the weight of the column of fluid, and (3) the 
weight of the rods. The weight of the plunger itself is so 
I] that it is almost negligible; that of the fluid is really 


There are only three possible forces which in- 


sme 
non-existent so far as we are concerned, because 


as the plunger starts down the load of the fluid 
carried by the standing valve and not by the traveling 
valve; there remains only the weight of the rods. It will 
be noted that in all cases where the liner pump is used that 
the load at the end of the top stroke is 2,000 to 4,000 pounds 
ereater than with the insert pump. Such a condition makes 
it necessary for the rods to relieve that much more tension 
before they can act to force the plunger downward, giving 


as soon 


is being 


it the necessary length of stroke. Opposed to the forces 
causing the plunger to fall is the internal friction of the | 
pump itself. This is caused by the plunger working in the 


harrel and is directly proportionate to the surface exposed, 
or the area of the plunger. 
eter the greater the relative internal friction of the pump. 

From the standpoint of the ideal card with 
diameter pump more closely approach the ideal in that there 
is a greater tendency to taper off at each end. 
signifies to a limited extent that the pump is taking its full 
harmonic stroke. 

Reviewing this subject from its various angles here pre- 
sented, the following conclusions are arrived at: 

1. The proper install as small diameter 
pump as possible to handle the required quantity of fluid. 

2. Everything else being equal the smaller the pump diam- 
eter the greater the pump efficiency. 

3. Similarly the smaller the pump 
mum loads and wear on equipment. 

4. Similarly the smaller the pump the greater 
stroke. 

5. It is often possible to get an increase in production and 


practice is to 
the lower the maxi- 


the plunger 


lower loads by the use of a smaller diameter pump. 


CARD*3 17,650 Lb. 9 









20 S.P.M. 
120-170 R.P.M. 
4O Bb. Oil 

245 Bbl.water 
7op | 





jons,.3500 Lb. 
Aoished hod Stroke Sb6suches.. 











. 


CARD s3 A 


16,400 Lb. 







20 S.P.M. 
130-170 R.P.M. 
60 Bbli. oi! 
358 Bbli.water 7% 


56 snCheS. 





bottom ©2650 Lb, 
Polished Rod Stroke 
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Necessarily the larger the diam- | 


harmonic | 
‘ . | 
speed it will be seen that the cards representing the smaller 


This tapering | 


CORRECTLY 
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Try Midget Liner 
Barrels in small 
wells and 


especially when 
pumping action is 
interfered with by 
Vacuum or Gas. 








The MIDGET LINER 
BARREL is inserted with- 
in old standard working 
barrel. Perforated top 
crown is tapered to fit the 
counter-bored upper end 
of Working Barrel Tube. 
Fluid is packed off and 
Liner held in place by 
2-Cup Lower Valve. Low 
in price—easily repaired. 
Will save many tubing 
jobs. Your Supply Store 
carries a generous stock 
—try one or a dozen. 


2 Works INc. 








SUPPLIES 








TULSA, OKLA, 
EXPORT OFFICE = 30 CHURCH ST.-NEW YORK CITY 





















THE AMERICAN HAMMERED PISTON RING CO. 
BALTIMORE « MARYLAND 


Branch Offices 
215 Market Street, San Francisco, Calif. 
7338 Woodward Avenue, ... Detroit, Michigan. 
11 Moore Street, .... ahaiioanaaabaeadiasionomes New York, N. Y. 
S01 Pico Street, ...ccccsmesevesenmmmmnrnsmene On Beach, Calif. 
800 Rio Grande Avenne, . LL.“ i», is -* 
148 Pearl Street, 00.0... Boston, Mass. 
827 E. First Street, .... ’ Tulsa, Okla. 
524 Poydras Sereet, .. ee ee .. New Orleans, La. 
Ledger Dispatch Building. ................. -... Norfolk, Va. 
















IN EVERY SIZE © OF avesy v's “id 
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Lease Economies obtained 


XS EFFICIENT production methods are necessary to de- 


FTO” a 


rive the maximum revenue from an oil well, follow- 
ing its proper drilling and completion, if a profit is 
to be realized on the investment. The selection of proper 
pumping equipment is a big factor toward this end, but one 
often hard to justify in small producing areas during ex- 
tremely low crude oil price periods. The Continental Oil 


- 


Company has some fine producing properties of the stripper 
class in its Tulsa district that have been well maintained 
and, as a result, are efficient holdings, although they have 
been producing for many 
vears. 

Credit for maintaining 
these properties must go 
to J. C. Jehnston, Tulsa 
district superinten lent, 
and his field) assistants, 
who take great pride in 
performing their duties. 
and who have worked out 
many novel, yet simple 
devices and ideas for ob 
taining oil at the lowest 
cost. The Tulsa district 
includes 33 leases = on 
which are located 150 
wells. and cover an area 
of more than sixty mile 
in length and width. 

In the Country Club re 
gion, on the northwest 
outskirts of Tulsa, an eco- 
nomical means of trans- 
porting the oil production 
to the company’s Sapulpa 


refinery is in use, whereby 


power trom central lease 
a ee ; ae eee ee 
f Wel Piadlltis ~ acopted 
tr hy ) 
( ¢ vers ls 
al " Oe 
i 


consists set horizontally on a 
vertical pipe r Ines trom the power house, one 
attached to eacl member and operating 
on opposite strokes, swing the balancer in a horizontal see 


saw Manner. 





This evener counterbalance, be-ides balancing the power, 
is used to operate a small Gaso rod line pump, with a 24-inch 
stroke. The bala is attached to the pump plunger arms 
so that with each stroke of the balance swing it Operates 


the pump. The two are fastened together in such a man- 
ner that the pump can be easily disconnected when it is not 
needed to pump oil, or quickly connected. 

Very little power is required to operate the pump, since 
the balancer is operated continuously, and this movement 
runs the pump. Tour of these type pump installations are 
used in the Country Club territory, three for pumping oil 
through two-inch gathering lines from the lease tank bat 
teries to the four-inch 16-mile shipment line to the refinery 
and one for moving the oil through the four-inch refinery 
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line. These installations have proved very sati factor 
2 AUINT ¢ Ty, 


although the country crossed by the line to the refinery 
includes the Arkansas river and a very large hill on th 
opposite bank. Another rod line operated pump is used a 
pumping salt water into an old abandoned well, where j1 
is passed into an unproductive sand. This PUMP Is attached 
to the same balance swing as one of the oil pumps, being 
fastened to the opposite end of the swing. 

The Country Club region has 31 Continental-owned 
wells, with an average depth of 2,100 feet, pumped py 
three central powers, all 
equipped with 35 - horse- 
power gas engines. One 
power has an 18-inch band 
wheel, another a 20-inch, 
and the other a 24-inch 
hand wheel. On the ma- 
jority of wells in this area 
the standard pumping der- 
rick has been removed 
and pulling is accom- 
plished with a portable 
‘A type mast and winch- 
equipped tractor. The “A’ 
mast wheels are equipped 
with pneumatic tires for 
easy roadability. 

The company’s Mary 
(s00den power, 16-7-7e. at 
Drumright, is the largest 
in the Tulsa district and 
is also on the oldest pro- 
ducing property. A 40- 
horsepower gas engint 
operates, by belt drive 
a 24 foot, roller - bearing 
hand wheel. Twelve wells. 
tubed with two-inch tub- 
ing and in which 54-inch 
rods are installed, on this 
power are pumped on 16 
to 18, 24-inch strokes pel 


Liquid level control-equipped receiving tank. minute. Three of the wells 


are producing from. the 
Layton sand at 1,500 feet. four from the Skinner at 2400 
feet, the other five are Bartlesville sand producers with a 
depth of approximately 2.800 feet. The power is sitcated 
in very rugged country, with the house located in a valley 
between two of the three steep hills on the lease.  Shckle 
rod lines are an example of applying central powers to a 
hilly area. Two of the wells are located on opposite sides 
of one of the hills from the power and it is necessary for 
the rod lines to traverse over the hill and part way Gown 
the other side. Other wells are on top of the hills. 


: 
very well on the lease is on a considerably higher eleva- 
tion than the power site, requiring ingenuity in laying t 
lines so as to afford efficient operation. The many up and 
down angles to the lines are made by means of hold-ups 
and hold-downs of the moving steel arm type. These have 
afforded satisfactory means of making curves in the hor 
zontal line direction. They are quite sturdy, the base being 


ct in concrete. 
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The powerhouse machinery is guarded by a woven wire 
fence, stretched |etween coupled iron pipes in gate fashion. 
A feature of these guards ts the hanging of them on regular 
garage door roller tracks, making it easy for the pumper 
to roll them back out of the way to gain easy access to the 
engine or other parts that need to be worked on. 

All of the wells on this property and also on many of 
the other leases are equipped with a device to aid in pulling 
rods and tubing. This is a low height stand with an old 
crown block wheel set between two eight-inch pieces of 
casing. The from the 
passed under this whee! before it is carried over the top 
of the wheel at the top of the standard rig or “A” 

lhis gives the tractor good leverage and is low enough to 


wire line cable tractor winch is 


Mast. 


prevent it having a tendency to be pulled off the ground 
by the weight of the rods or tubing. 

The wells on this 
solid 


concrete floors and 


lease have 


are a 
neatness and clean- 


picture of 


liness. This affords 
a fine foundation 
for pumping equip 
ment, is more 
kept 


and reduces 


clean, 
the 
The 
floors are equipped 
drain-off 


easily 
fire hazard. 


with a 
pipe for removing 
This 


pipe is set beneath 


any waste oil. 


the concrete sur 
laid 
from a pit at the 
Christmas 


face and is 


tree to 
some distance from 
the well. 

The operation of a receiving tank on a pumping. lease 
is usually a simple matter, however, when wells have a 
tendeney to flow by heads when on the pump, a large flow 
of oil accompanied by gas pressure is sent to the receiving 
tank, which cannot carry the oil away as fast as it comes 
in. This Continental’s School Land 
leases Nos. 9 and 11, in Pawnee County, and for a time 
caused much additional work. 


condition arose on 


The condition was overcome by the installation of liquid 
leve. control equipment on both the oil and water discharge 
lines. The float or kidney valve from a gas separator and 
dump valves, two-inch for water and four-inch for oil, were 
purchased for a nominal cost. The float control for the 
water had to he weighted so as to sink in oil and float in 
salt water. To determine the amount of weight necessary. 
a bucket ef fresh oil and one of salt water from receiving 
The float ball was drilled through the stem 
connection and weighted with lead shot until it sank readily 
in oil but floated in the salt water bucket. When the con- 
trol valves were in place the gas relief valve was set to 


tank was used. 


carry the pressure for which the receiving tank was de 
signed. Phen the gas pressure speeded movement of oil and 
water through the discharge lines, but the 
automatically 


\ aly es closed 


When their respective levels were reached. 
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Jack installation on Mary 


wy Efficient Methods 


This arrangement proved a distinct advantage as the gas 
is now doing the work for the pumper instead of causing 
him a lot of grief. 

The Baker power, near Keystone, is another power that 
is located in very rough territory, but unlike the Mary 
Gooden, this plant is on top of a hill instead of in a valley. 
An idea of the roughness of the country can be gleaned 
from the fact that by road the lease is a 12-mile drive, but 
walk 
built 
across the Cimarron river, the plant is not over three miles 


by driving a couple of miles and taking a one-mile 
across the hills and a swinging bridge, the company 


from Keystone. 
lease. 
round-about 


Rod lines at this power form a network over the 
to take 
directions to reach wells, in which cases swings were em- 
ploved for diverting the direction of the pull rods. The 

sudden dip of the 


In several instances it was necessary 


soil surface from 
the plant 
cessitated the in- 
stallation§ of 
hold - up 
than 
seven feet in height 


site ne- 


mov- 
ing type 
stands more 
within a few feet 
of the knockposts 
the 
lines. 


on most. of 
shackle 
Hold-downs of the 
same type were in- 
stalled at the bot- 
tom of the hills for 
leveling out the 
lines. 
The company’s 
Tulsa district prop 





— erties have 14 cen- 
Gooden lease. tral power plants 
and, besides tue 


wells pumped by this means, have 18 wells on the beam. 
The four oldest powers are 25-horsepower engine installa- 
tions. The remainder of the powers, except on the Mary 
Gooden, are equipped with 35-horsepower gas engines. The 
older beam wells are powered by 25-horsepower engines, 


while the newer ones are 40-horsepower, two-cycle design. 


The depth of the wells runs from 1,100 to 4,000 feet, such 
as some of the beam pumps near Yale. Some of the wells 
are 17 years old, the first well on the Mary Gooden lease 
being one of the first drilled in the southern part of the 
Drumright field. 


Close consideration to the choice of pumping equipment 
for the particular job, and then giving it proper care and 
attention, has made for greater efficiency. A large part of 
the care and attention has been centered on proper lubri- 
cation and cleanliness. Painting of tank batteries, jacks 
and other equipment has been an important part of the 
program. Although cleanliness and upkeep are stressed, 
the idea is not overworked into one that would call for the 
Most of this work 
has been performed by pumpers and foremen during their 


been encouraged by the 


expenditure of much money. type of 


spare moments, and they have 


company officials in maintaining the high standards. 
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PULLER. Harvey J. Denney, 
Filed July 18, 1930. Serial No. 


puller including a cylinder having an 


pipe engaging jaw slidable on said face, 
a plunger in the cylinder operatively connected with 
said jaw, a guide point attached to the lower end of 
the cylinder, a spring in said guide point on which 
the plunger is mounted, and a guide rod on which 
said jaw is mounted to slide. — 
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(Cl. 294—96.) 





awe 


is downwardly and outwardly 


Sees 


1,815,364. CATCIIER FOR SWAB PLUNGERS. 
NorMan Hl. Ricker, Houston, Tex., assignor to 
Hughes Tool Company, Houston, Tex., a Cor 
poration of Texas. Filed Oct. 14, 1929. Serial 
No. 399,654. 7 Claims. (Cl. 103-—-52.) 


1. In a device of the character described includ- 
ing an eduction tube for wells, a plunge 
means to introduce gaseous pressure fluid 


therein, 

below 
said plunger to lift it upwardly, in combination 
with a yieldable device at the upper end of said 
tube to engage and hold said plunger when desired. 


DEVICE FOR ATTACHING OTL, WELL 


: : CATCHERS TO OIL WELL TUBING. 
1,815,290. CASING HOOK FOR 


OIL WELLS. Bryant Dep- 


MAN, Glen Ellyn, Ill. Filed 
May 28, 1928. Serial No. 
281,148. 16 Claims. (Cl. 


1. A block, a hood rod slidable 
and rotatable in said block, com- 
pression springs pivoted at one 
end to said block on opposite 
sides of said rod, and means 
connecting the other ends of 
said springs pivotally to said rod. 
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DRILI, WITH AUXILIARY 
A. Zusiin and Foro A. Pu 
Calif., assignors to Univer 
sal Engineering Company, Los Angeles, Calif., a 
Corporation of California. Filed Sept. 13, 1929. 


cutters at the lower end thereof 
for cutting an annular hole around a central core, 
above and of less diameter 
preventing decrease in the 
of said annular hole to a size smaller 
diameter of said core barrel 
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“7 7 
and Witiiam Jupson SEGLER, a a, 
: ar . 3 ie 7 ied 
Dec. 20, 1929, Serial No. 4 x 6 
4 94942 Wa OG 
(Cl, 24—263.) j 4 
the character described, and in ° 7 i ‘ 
tubing catcher including a body g 4 
provided adjacent its upper end with a tapered socket, WA Zr 
cs A AN 
slips fitting said socket and NZ AN e 
with an external tapered face Y gs « 
said socket, transverse teeth on \Z AN 
each slip, and a lock nut threaded Y ba 
said socket and having its inner Y Z . 
engage the upper ends of the slips Y Z 
between the wall of the socket Z % o 
extending through said body, ZA Y 
: . zy 
forced into gripping engage % 2 
periphery of the well tubing. a 


1.815.376. ROTARY SPEAR. WINFIELD §, 
Jones, Brea, Calif. Filed Oct. 6, 1928. Serial 
No. 310,741. 11 Claims. (Cl. 294—96.) 


1. In a spear for recovering lost parts in a well, 
the combination of: a body having upper and lower 
tapered ways: upper jaws carried by said upper 
ways; lower jaws carried by said lower ways, said 
jaws being in contracted position in the upper ends 
of said ways and being expanded in the lower ends 
of said ways; connecting means in the form of 
interlocking lugs for connecting adjacent upper 
and lower jaws together, said connecting means 
permitting limited relative movement between said 
upper and lower jaws: and jaw operating means 
for moving said upper and lower jaws to con- 
tracted positions. 


11 Claims. (Cl. 255—72.) 


tool of the character de 
including an annular wall 


become worn so as to fail 
greater than that of said 
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Dependable Performance 


When a man goes aboard a huge, modern steamship to 
take a trip across the ocean, he doesn’t pause and wonder 
whether he will arrive safely. He knows that thousands of 
men have taken such trips, have arrived at their destinations 
safely, and have done so in the most matter-of-fact manner. 


Why? Because the modern steamship has been tested on 
the job—and found worthy. 


Baker Oil Well Specialties are worthy of this same sort 
of confidence on your part. They, too, have been tested on 
the job—in oil fields all over the world—and found worthy. 


You should have the complete Baker Catalog. You should 
know, intimately and accurately, about such tools as the 
Baker Rotary Core Barrel, the Baker Rotary Wall Scraper, 
Baker Cement Floating, Guiding, and Cementing Equip- 
ment. Send for this Catalog today—it is yours for the 
asking. 


BA#ER 
OIL TOOLS, INC. 


Main Office and Factory 
Box L, Huntington Park, Calif. 


California Branches: 
TAFT 


Export Sales Office: 


Room 736, 25 Broadway, 
New York, N. Y. 


Stocks of Baker Tools and 
Equipment are carried by 
Dealers in all active fields. 


COALINGA BAKERSFIELD 


The Petroleum En 


Mid-Continent Branches: 
220 E. Brady St., 
Tulsa, Okla. 


2301 Commerce St., 
Houston, Texas 


Full stocks and immediate 
service are always available. 


: gineer, issued thirteen times a year by The Petroleum Engineer Publishing Co., 305 Exchange Bank Bldg., Tulsa, Okla. 


Tulssption price, domestic and foreign, $1.00 per year; 15 cents a copy. Entered as second-class mail matter July 18, 


with additional entry at St. Louis, Mo., under the Act of March 3, 1879. 


1931, at the post office at 











LERo! uses Special Oil Field 
Drilling Unit made by FALK 


Typical of Falk’s ability to ren- 
der exceptional service, is this 
special oil field drilling unit, 
made for the LeRoi Company by 
the Falk Corporation. 


The gears are generated on 
Falk precision machines . . . the 
air actuated forward and re- 


verse clutches are completely 


enclosed. Roller bearings are used through- 
out. The dust-proof housing is unusually 
rugged to meet oil field requirements. 


A GOOD NAME 
IN INDUSTRY 











Falk Flexible Couplings provide an 
effective means of protecting motor 
and driven unit from shock and vi- 
bration. Allow lateral and torsional 
elasticity, float freely under load, are 
all-steel and easily installed. Carried 
in stock for 1/5 to 18,000 H. P. 
at 100 r. p.m. 











In every branch of industry you 
will find Falk Herringbone Speed 
Reducers and Falk Flexible Coup. 
lings giving unusually depend. 
able and low-cost service. 


When a manufacturer tells you 
that he has standardized on 
Falk you are assured of smooth 


running units, built on special 


Falk machines, by men whose personal 
pride in Falk products has made this com- 


pany a leader in its field. 


THE FALK CORPORATION — Milwaukee 


Manufacturers— Herringbone Gears, Speed Reducers, 
Flexible Couplings, Steel Castings and Oil Engines 


A GOOD NAME 
IN INDUSTRY 
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STRAIGHT FACTS .. . The 18th of a series and the 4th advertisement on Sucker Rods 





OPERATING ECONOMY -: 


The one-two punch has put many a good fighter down 
for the count. It has made a champion out of those 
who have it and a bum out of those who haven’t. 


In the daily production battle Axelson Sucker Rods 
are delivering the one-two punch,—one, operating 
economy—two, maximum efficiency. These are the 
blows that strike at the very vitals of that tough old 
fighter Production Overhead. They are the blows that 
make Rod Troubles groggy and hang on the ropes. 


Axelson rods are always in training. Behind their one- 
two punch is a series of controlled manufacturing proc- 
esses which are responsible for their rod stamina and 
staying qualities. 


Exhaustive laboratory tests have determined the analy- 
sis of Axelson rod stock manufactured in accordance 


Rods are tested for ultimate 
strength by an Olsen tensile 
testing machine. 








MAXIMUM EFFICIENCY 


with the best alloy steel mill practice. At each stage 
of the rod’s fabrication it is checked by skilled techni- 
cians for proper tensile strength, elastic limit, and many 
other factors vital to the wearing quality of the rod. 


Through forging, machining and heat-treating opera- 
tions, the watchful eyes of Axelson engineers maintain 
the rod’s perfect fighting condition. Thousands of 
operators will testify that Axelson rods never throw in 
the sponge. 


Axelson Manufacturing Co. 


P. O. Box 710, Vernon Sta. 
P. O. Box 337, Los Angeles 
Tulsa St. Louis 
New York City, 30 Church St. 
a Mid-Continent and Eastern Distributors 
FRICK - REID SUPPLY CORPORATION 


Los Angeles 





Specimens are subjected to shock 
test on the Olsen-Izod. 


Brinnel and Rockwell harness testers 
determine the grain structure. 


AXELSON SUCKER RODS 
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MAN, OH MAN, WHAT A BUNCH 
OF RECORDS! 


....AND WHAT recorps: 


(First Cost)=(Years of Service)=(what pipe costs you). 
Reading Pipe is low cost pipe. Look at these—just a few 
of the thousands of Puddled Iron Pipe records which prove 
that Reading Puddled Iron Pipe will cut down your costs 
year after year by giving you uninterrupted pipe sery- 
ice. There’s only one sure way of getting such service —by 
os looking for the Reading indented spiral on every length 
e222: of pipe you buy, specify or install. 








44 Years of Use— 
It Just Won’t Grow Old! 


For 44 years Tidewater oil has flowed from 
Western Pennsylvania to Bayonne, N. J., 





through the same line of Reading Puddlec iDe Excellent Condition— Used 30 Years! 
Iron Pipe. Another Reading line, owned by ae LPNS, : 
the same company, has been serving 40 years! Excellent condition” is the verdict today on 


a line of Reading Puddled Iron Pipe at Hous- 
ton, Texas. And why not?—the line has only 
> been in service thirty years, and that's nor 
much for Reading Pipe! 
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40 Years in Pennsylvania— 
Now in Texas! This 31-Year Youngster 
8" line pipe, laid by the Crescent Pipe Line og0 Likes Its Job! 
Company, gave more than 40 years of service ane! ; : 
in Pennsylvania. Picked up and relaid at Breck- aaa Thirty-one years of conveying natural gas 
enridge, Texas, it’s still going strong! yee between Kokomo. Indiana, and Chicago — 
top and this Reading Puddled Iron gas line is 
still going strong! 
a as: agg oer. 
ofeze” 
, ag? 
Another ‘‘Transplanted”’ beso se* 
* . ¢ 
Reading Line! P*% 
Part of the old U.S. Pipe Line for 40 years, ‘ : . _ 
Reading 5" line pipe and couplings were rein- Buried in Slush 28 Years 
stalled at Smith Bluff, Texas, in 1923. Now, Good Today! 
8 years later, still going strong! nt : 
oa Slushy, marshy soils don’t mean a thing toa 











6" line of Reading Puddled Iron Pipe down at 
Port Arthur, Texas. Twenty-eight years in 
place—and still in good condition! 
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For information and quotations address 


READING IRON COMPANY 


General Offices: 401 N. Broad St., Philadelphia, Pa. ’ 


Mills: Reading, Pa. 
Atlanta, Baltimore, Boston, Buffalo, Pittsburgh, Cincinnati, New York, READING 
Detroit, Houston, St. Louis, San Francisco, Seattle, Chicago, PRODUCTS 
Tulsa, Los Angeles, Kansas City 


















es Pipe Couplings 
READING PIPE distributed by: Frick-Reid Supply Corporation, Bradford Tubing Bar Iron 
Supply Company, Republic Supply Company, Superior Tube Company, Casing Blooms 
International Supply Company. Our own stocks at Houston, Texas. Sucker Rods Cut Nails 
Nipples Boiler Tubes 





Science and Invention Have Never Found a Satisfactory Substitute for Genuine Puddled Iron 
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“This New Catalog 


Illustrates in detail more than 
50 new features of the 


BROWN POTENTIOMETER 


Pyrometer 







Jor your 
COPY 


This Catalog describes the Potentiometer method of 
temperature measurement. 


It explains the need for greater accuracy in scientific 
control of heating processes and how the Brown Poten- 
tiometer Pyrometer meets this need with an accuracy 
never before attained. 


It shows why the Brown Potentiometer Pyrometer is 
more serviceable for the daily grind of industrial use. 


The features that make the Brown Potentiometer Py- 
rometer so outstanding are explained in detail. Write 
for your copy. Ask for Catalog No. 1101. 








a Brown Potentiometer Pyrometer. THE BROWN INSTRUMENT COMPANY 
perates on null principle; independ- : : 
ent of line resistance. Has over 50 4475 Wayne Ave., Philadelphia, Pa. 


improved features not heretofore avail- Bennsies te OB actastedt ot 
able in a potentiometer pyrometer. P Tae 


See our Potentiometer Exhibit at the National Metal Exposition, 
Booths D-76 and D-78, on Commonwealth Pier, Boston, Mass., 
during the week of Sept. 21, 1931. 


BROWN PoTENTIOMETER PYROMETER 





Brings Laboratory Accuracy to [ndustry 
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INTERNATIONAL HARVESTER CAnnounces 


the New McCormick-Deering MODEL T= 20 


Offering ACCESSIBLE CON- 
STRUCTION, EASE OF 
CONTROL, aud GREAT 
POWER and DURABILITY 
— Backed by an Outstanding, 
Nation -Wide Service Organt- 


zation. 


i 








HE McCormick-Deering Model T-20 Trac- 

TracTor, with positive-grip tracks, pro- 
vides cost-reducing power for many industrial 
and commercial uses. Here is a powerful tractor 
of unusual stamina. The rugged construction, 
combined with proved engineering practices 
and modern alloy steels, assures performance, 
economy, and durability that fully meet McCor- 
mick-Deering standards. Driver comfort and 
efficiency are provided for through the con- 
venience of the controls and the roomy, uphol- 
stered cushion seat. 


McCormick-Deering quality from radiator to 
drawbar vouches for the practical construction 
and economical performance of this new Trac- 
TracTor. The heavy-duty engine—with new 
carburetion features, ball-bearing crankshaft, 
removable cylinders, impeller cooling pump, 
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all-enclosed governor, and other distinctive 
features—delivers an abundance of economi- 
cal power. 


Special oil seals protect the transmission, 
final drive, and track members against the en- 
trance of dirt and other abrasive materials. 
Thirty-six ball bearings are employed to reduce 
friction and avoid power loss. Efficient, quick 
steering control is provided through two single- 
plate steering clutches located in the rear com- 
partment of the frame. 


The McCormick-Deering Model T-20 Trac- 
TracTor is recommended to all branches of 
industry as an up-to-the-minute, quality unit 
which is completely in step with the strictest 
economy program. Full details will be supplied 
on request. 


INTERNATIONAL HARVESTER COMPANY 


606 So. Michigan Ave. 





BELOW: Main frame and track con- 
struction. Note the simple, rugged 
construction of this track-type tractor. 


=. ala cS ee Z 
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OF AMERICA 


(Incorporated) 


Chicago, Illinois 


Brief Facts: The track frame, rollers, sprocket, and 


® idler are of scientifically treated steel 
alloy. The lower track rollers, which carry the weight of the trac- 
tor, have unusually large bearing surfaces. The bearings are fully 
protected from dirt by self-adjusting oil seals and felt washers. 
The roller shafts and thrust bearings are submerged in oil. A 
top track roller carries the weight of the track. 

The front of the TracTracTor is mounted on a transverse 
spring. The track frame is free to oscillate so that the tractor 
frame is subject to no undue stress when operating over un 
even ground. 

Accessibility is another important feature. The clutch, trans 
mission, steering clutches, steering-clutch brakes, and many 
other parts can be removed quickly for inspection or adjustment. 
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Vapor Recovery Plant =. =a ‘ . ‘ SSuEESRSERENERTE Soc =< care. cua 
at Gironde refinery of : 
Societe des Raffiner- . 

ies de Petrole at Bor- a 
deaux, France...where LOUIS 

9 Louis Allis **Explo- “ ALLIS 
sion - Proof’” motors, - 2 
in sizes from 5 to 50 J Mibstablationw ‘ 
HP. are operating 
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Louis Allis “Explosion-Proof ~ Motors 


SAFETY to human life and property was considered as im- 
portant as operating economy in designing the vapor re- 
covery plant shown above. The designing engineer realized 
that explosive vapors from the charging pumps, gasoline 
reflux pumps, and hot oil pumps would frequently envelop 
the driving motors. Consequently, Louis Allis type E 
**Explosion-Proof’?’ motors were selected to protect this 
modern plant from the fire hazard incurred wherever 
ordinary motors operate in explosive atmospheres. 


et 
















It was the Louis Allis type E, the pioneer ‘‘Explosion- 
Proof’? fan-cooled motor, that first made possible the direct 
connection of approved motors to pumps, centrifuges, 
fans, compressors, unit heaters, etc., in explosive atmos- 
pheres... without the conventional fire wall. 


Now Louis Allis ‘“‘Explosion-Proof’’ motors and starters are widely 
. used ...to protect human life and property at hundreds of oil re- 
rhe fineries, chemical plants, dry cleaning plants, natural gasoline plants, 
e a . we bull stati 2 > : Is 1 ime «se s . s 
cad ‘4 oe » . ions, terminals ne umping stations...not only in 
First “Explosion-Proof iS ee, Sey Gn Gs See y 
America, but also in France, Roumania, Russia, and other coun- 


Fan-Cooled Motor...Type E tries throughout the world. 


Approved by Underwriters’ Laboratories for 


use in Class I. Group D hazardous locations, Be on the safe side! Follow the leaders—standardize on Louis 
po pe — ——- ener —— Allis *‘Explosion-Proof’’ motors and starters wherever explosive at- 
are , maaan, ae ” om m osph eres may preva i l ss 
os - 6 . . 
Y% to 150 HP. Write for complete information. 











XPLOSION-PROOF 
Catiic MOTORS 


THE LOUIS ALLIS COMPANY 
MILWAUKEE, WIS. 


Motor Specialists Since 190] | Offices in Principal Cities 






Sales Offices: Tulsa, Houston, Shreveport, St. Louis, Chicago, Detroit, Cleveland, Pittsburgh, New York, Philadelphia, 
Boston, Buffalo, Los Angeles, San Francisco .... and other principal cities. 
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LORRAINE 


UALITY 
PRODUCTS 





PATENTED 


Crowell Makesure 
Cement Barrel 


Not only minimizes costs, 
it practically insures a 
perfect cement job under 
any conditions. . Elimi- 
nates failure and waste; 
protects the hole and the 
well. Simple, easy to 
operate, and dependable. 
Write for descriptive 


folder. 


A\s 


lower production 
costs as lower costs 
are to petroleum 


oroduction. » » » » 


essential to 











Lorraine 
Adjustable 
Flow 
Bean 


Operators prefer this bean 
because it gives more precise 
control, is extremely simple 
and easy to operate, and is 
dependable. Any desired ad- 
justment on a finely graduated 
scale can be made instantly 
by a turn of the hand wheel. 
When set, a simple locking 
device prevents variation. All 
farts are made of the finest 






PATENTED 


Non-Chattering 
Large Capacity 
Easily Inspected 





materials to insure precise 
control, long and dependable 
service. Our descriptive circu- 
lar contains complete informa- 


tion, sizes and prices. 
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Lorraine Type “M” 


Automatic 
Gas and Oil Separator 


One of the traps respon- 
sible for the Lorraine 
world-wide reputation for 
superior gas-trap per- 
formance. Built in essen- 
tial sizes with working 
pressures and capacities 
suitable to any well re- 
quirement. Folder, speci- 
fications and prices on 
request. 
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EXPORT DISTRIBUTORS : 


ORRAIRN 


ORBPORATIO 


The 


Manufacturers and Distributors 
OIL WELL SPECIALTIES 


115th and Alameda Streets, Los Angeles, Calif. 
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American Steel Export Co., Inc., 295 Madison Avenue, New York 
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READY 


at the First Strike 


, ever-ready servant—this gigantic sup- 
plier of tanks and accessories typifies Parkersburg’s field 
resources. He covers all the principal fields in the Mid- 
Continent and Gulf Coast districts—ever watchful, ever 
equipped to give you prompt, faithful service. 


Especially in the matter of urgent delivery of Tanks, you 
will appreciate Parkersburg’s dependable quality and 
complete facilities which extend wherever oil is produced. 
Ample stocks and able erection crews are ready at your 
nearest distributing centers for speedy service and great- 
est economy. 


Of course you want vapor-tight tanks to save evaporation 
losses. Parkersburg vapor-pressure fittings do this ef- 
ficiently, automatically. The Pressure Relief Valve, 
built to retain pressures up to 16 ounces, reduces breath- 
ing and saves the valuable light ends of the crude. The 
Vacuum Valve with Swing Check adjusts the amount of 
air to conform with atmospheric changes and to relieve 
vacuum created when tank is emptied. 


Parkersburg Bolted Tanks of Corrosion- 
resisting, Copper-bearing Steel are known for 
their accurate fabrication which makes them 
easy to erect—portable. Furnished with a 
heavy coating of aluminum in sizes ranging 
from 30 to 10,000 barrels. 


You will always find Parkersburg Quality 
Tanks “‘ready at the first strike.”” Phone the 
nearest Parkersburg Man and prove it! 





TRADE MARK REG. 


This Seal of Quality and 
Service on Parkersburg 
Equipment is Your 
Guarantee. 








gsi 


Wi 


a 


mo 


ini 


py 


ap se 





a a 


o 
- 





\ 
7 





& 
; 29 


AY ids 


SEPTEMBER, 193] 


ADERRICKS THE PARKE 


NEW YORK vw TULSA 7 FY. WORTH. * 


SUALITY ANDES 










RIG AND F 


PARKERSBURG 






poy eo ~<s >a ; 
ww 2 , es 4 


a al 4 1K ” EES 











STRENGTH 
UNIFORMITY 
EASY HANDLING 
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Experienced drillers 
will tell you that Youngstown 
Oil Country Tubular Goods 
will give most satisfactory 
service under difficult drilling 
conditions. Their performance in thousands of 
wells has proved their value and demonstrated 
their uniformity, accuracy of threads and ease of 
handling in the field. + <No other drill pipe, tubing 
or casing can show a better record of performance 
...and none can surpass Youngstown in its inbuilt 
quality. Use it in your next drilling operations and 
let its performance on the job convince you. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


One of the oldest manufacturers of copper-steel, under 
the well-k and established trade name “Copperoid” 


General Offices—YOUNGSTOWN, OHIO 


YOUNGSTO 





GOODS 





Visit our Booth No. 134, at 
the American Gas Associ- 
ation Convention, Atlantic 
City, October 12-16. 


DISTRIBUTORS 


CONTINENTAL SUPPLY CO, 
1501 Locust St., St. Louis, Mo. 


INTERNATIONAL SUPPLY 
CO., Tulsa, Okla. 


REPUBLIC SUPPLY CO. 
2122 E. 7th St., Los Angeles, Cal, 


DISTRICT SALES OFFICES 


DALLAS - - - Magnolia Building 

DENVER - - - - Continental Oil 
Building 

KANSAS CITY, MO. - -- Com 
merce Building 

LOS ANGELES - 
Avenue 

SAN FRANCISCO .- - - 55 New 
Montgomery Street 

SEATTLE - - - Central Building 


3000 Santa Fe 


FROM ORE MINE 
TO GAS LINE 


W N 
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Jenkins 


Fig. 106-A Jenkins Standard Bronze Globe Valve, Screwed. 


VALVES ARE ALWAYS MARKED WITH 





For 150 Ibs. steam or 250 Ibs. water working pressure. 
are one-piece screw-over bonnet, and slip-on stay-on disc holder. 


THE “DIAMOND” 


FIG. 106-A 


Specia I features 


This Bonnet has Unity, Solidity, Durability 


Y combining the two unique advan- 

tages of the one-piece screw-over 
bonnet and the slip-on stay-on disc 
holder, Fig. 106-A is in a class by 
itself. There is no other standard 
bronze globe valve like it. 


This bonnet is cast in a single solid 
piece. t 


Of generous proportions, 


See the complete Jenkins BOOK OF VALVES 
Catalogue No. 22A on pages 819 to 866, 1931 
edition of Sweet's Engineering 
tea Catalogues. 
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has unusual strength. You can take it 
off the body repeatedly and it won't 
distort. Neither will it spring. 


Note the large generous faces of 
the hexagon. Providing more than 
ample purchase for the wrench, they 


make it easy to remove the bonnet. 


Fig. 106-A has more spindle threads 


Sf 


JENKINS BROS. 


80 White St., New York, N. Y.; 524 Atlantic Avenue, 
Boston, Mass.; 133 No. Seventh St., Philadelphia, Pa.; 
646 Washington Blvd., Chicago, Ill., 1121 No. San 
JENKINS BROS., Limited, 
Montreal, Canada; London, Eng. Factories: Bridgeport, 
Conn.,; Elizabeth, N. J.; Montreal, Canada 


Jacinto, Houston, Texas. 


in contact with the bonnet, an extra 
deep stuffing box holding more pack- 
ing, and, of course, the Jenkins re- 
newable disc which insures leak-tight 
closing. 

This series is also made in angle, cross, 
and check patterns. At your supply 


house. Write to us for Form 141. 


Jenkins 


VALVES 


Since 1864 
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TRUST WICO SERVICE 


lt is prompt, because a direct factory branch 
is maintained at Tulsa, the center of the mid- 
continent area, to provide quick assistance 


for any WICO Magneto owner. 





FACTORY BRANCH: 
121 WEST 8th ST., It is reliable, because all overhaul is done 


by factory-trained workmen who know 


TU LSA, magnetos inside and out. 
OKLAHOMA And because only genuine, tested WICO 


parts are used in overhaul or repair work, a 
WICO which has come from the Tulsa 
plant is as good as new » with as many 
years of useful, trouble-free service ahead 
of it. 





WICO ELECTRIC COMPANY 
SPRINGFIELD, MASSACHUSETTS 
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ARMSTRONG 
TRAPS 


N the “show” plants of the oil in- 

dustry — where operators take 
more than usual pride in the effi- 
ciency, appearance and up-to-date- 
ness of their layouts and equipment 
— you'll find plenty of Armstrong 
Inverted Bucket Traps. 





Traps represent such an extremely 
small percentage of the total invest- 
ment in a refine ‘ry or natural gaso- 
line plant that it might se em Justified 
to buy the most expe nsive trap on 
the market. Yet the majority* do 
not; years of experience with traps 
have shown them that Armstrongs 
give the best possible performance 
at low first cost and practically neg- 
ligible upkeep expense. 


ARMSTRON 


* 
More . Armstrong traps are in 
use than any other mechan- 
ically operated trap. 


Operators proud of 
their plants favor’: 





No.2 Armstrong Inverted- 
Bucket Steam Trap 


Az 
U 


There are also lower priced traps 
than the Armstrong; but none that 
has all the desirable Armstrong fea- 
tures—such as impossibility of air- 
binding... no clogging from scum 
or sludge (self-cleaning). . . heat 
treated chrome steel valves that 
eliminate wire drawing and scoring 
... small size with large capacity 
(they are supported by the connect- 
ing pipe)... always water-sealed 
against steam leakage ... made and 
guaranteed by a company that has 
specialized on traps alone for twenty 
years... serviced by a nation-wide 
organization. 


Nor do you have to take our word for 
Armstrong performance. Just say the 
word sal: well send you as many 
as desired for 90 days’ trial. Return 
them at our expense after the test. 


MACHINE WORKS 


814 Maple Street, Three Rivers, Michigan 


Stocks in all principal cities 





IT’S ALWAYS GOOD BUSINESS TO 


INS 


STALL ARMSTRONG 


TRAPS 
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District Offices: 


J. D. SWARTZ, 1231 S. 
Evanston St., Tulsa, Okla. 


E. L. MOSELEY, 2218 Mills 
St., Houston, Texas. 


District Warehouses: Hous- 
ton, Texas; Thenard, Calif.; 
180 Townsend St., San 
Francisco, Calif. 


Distributors: 


United Pipe & Supply Co., 
Charleston, Danville, West 
Hamlin, W. Va.; Paints- 
ville, Ashland, Allen, Pres- 
tonburg, Ky. 


ichard Supply Co., Man- 
ss Ww. Va.; Mather 
and Waynesburg, Pa. 


LeValley, McLeod, Kinkaid 


Co., Inc., Elmira and 


Olean, N. Y 


Kane Supply Company, Kane, 
Lawrenceville, Brookville, 


Pa. 


Pelican Well Tool & Supply 
Co., Shreveport, La.; Kil- 
gore, Texas. 


Louisiana Iron & Supply Co., 
Shreveport, La.; Henderson 
and Kilgore, Texas. 


United Oil Well Supply Co., 
712 A. G. Bartlett Bldg., 
Los Angeles, Calif. 


Great Northern Tool & Supply 
Co., Billings and Kevin, 
Mont.; Kemmerer and 
Cody, Wyo. 
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CHESTE 


STEEL 
LINE 





























No Leaks in the Final Test 


Another successful line completed with Chester double 
length line pipe and another satisfied customer. Not a 
leak developed in the final test. When you purchase 
Chester line pipe you purchase pipe with good bending 
qualities and yet it has a high tensile strength to resist 
unusual pressures. 


Chester also makes all classes of Genuine Wrought Iron 
Tubular Goods and Copper Bearing Steel Pipe. 


South Chester Tube Co. 
Chester, Pa. 


District Sales Managers: 
W. E. GIBSON, 801 Columbia Bank J. P. COONEY, 715-716 A. G. 
Bldg., Pittsburgh, Pa. Bartlett Bldg., Los Angeles, Calif. 


Mm. A. MORSE, 30 Church Street, J. P. STEELE, 305 Petroleum Bldg.., 
New York City, N. Y. Fort Worth, Texas. 
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PRESCOT He PUMP 


(Patents Pending) 






So 
= 


















a he. - 





site Simplest of 
Steam Drives plus 

ven Economies 
that Revolutionize 


Rotary Drilling. 














Cals steam, water and gas consumption i in half. 
; Cuts required boiler capacity in two. 


i 


Reduces boiler maintenance a third. 
Entirely eliminates compounding the pumps. 
Automatically builds up maximum pressure 
D and holds it indefinitely. 

efails on “Request Stands 100 % overload before stalling su. 
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The success in coring a soft formation 
depends on using a core barrel that 
will allow the soft sand to enter the 
inner barrel without resistance. 


The Brewster Automatic Core Barrel 
fills this long felt need. It will obtain 
perfect cores in both soft and hard 
formations. The core is easily re. 
moved by use of the split liner and is 
in the relative position as it is cut. 
































The Brewster Automatic Core Barrel 
is deserving of its name. The valve is 
set when going in and allows free wash- 
ing of the inner barrel. When coring 
is begun the valve is automatically 
closed forcing the water through the 
core cutter. 











The ball valve at the top has no weight 
on it, thus a soft formation can easily 
enter the inner barrel. A port in the 
side allows air and water to pass out. 
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Made in All Sizes and 
Lengths 
Write or Wire for 
Catalogue 


















Cutter Head 





Type M Core Barrel 
Equipped with a Roller 


Bit 
COMPANY-INC. 


Shreveport,Louisiana 


BUY FROM YOUR SUPPLY HOUSE 































































Exterior and interior view Brewster 
Type M Perfection Automatic Core 
Barrel 
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A Stupendous Engineering Feat! 

















, oe the Mississippi by special engi- 
neering measures, and over several 
other rivers by multiple-line construction, a 
great project that is to make natural gas flow 
from wells in the Texas Panhandle to Indi- 
ana, is taking its way through five states. 


The Panhandle-Eastern Line, a joint enter- 
prise of the Missouri-Kansas Pipe Line Co. 
and the Columbia Oil and Gasoline Corp., 
will carry a tremendous volume of fuel 
gas over all this distance and serve numer- 
ous communities along the way. 


Considering canyons, river-crossings and 
stretches of rough country, it was an extra- 
ordinary achievement to complete within 
seven months all that part of the line 


NATIONAL TUBE COMPANY : Pittsburgh, Pa. 
Subsidiary of United US States Steel Corporation 


ie | 
extending from the Panhandle to the 
Mississippi. The whole enterprise now 
nearing completion, involving more than 
1100 miles of pipe, is regarded as one of 
the most noteworthy feats of engineering 
ever undertaken for the gas industry. 





It detracts nothing from the efficient 
organization and the skill employed, to 
say that the character of the pipe used 
contributed materially to make possible 
such an accomplishment. Widely adapt- 
able, workable, easily handled, of remark- 
able strength and durability, NATIONAL 
Pipe features in this as in other outstand- 
ing projects, confirming its rank as— 
America’s Preferred Line Pipe. 




















IONAL PIPE 
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By laminating with the 
waterproofing agent, the 
internal reinforcement 
flakes in Barrett Pipe Line 
Enamels provide excep- 
tional tensile strength and 
toughness. This interlock- 
ing quality is clearly 
shown in the photomicro- 
graph, reproduced above. 





For pipe of large diameter 
The Barrett Company will 
furnish equipment re- 
quired to revolve pipe and 
spread enamel. 




















* * a . {i . 
Rigi specications 
E dh 

-- Siriel adherence 

: 
‘ PIPE LINE 

Te | 
Strict adherence to rigid specifications at every step in the 
manufacturing process makes the uniformity of Barrett 
Pipe Enamels absolutely certain. Barrett chemists—trained 
by long experience—check every batch, at every stage of 
The Company production. There is a Barrett Specification Pipe Line 
pes: <a New York, N. Y. Enamel to meet every requirement of protection. For 


specific information on any Barrett Anti-Corrosion Product, 
phone, write or wire. 
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“That’s a good idea 
let’s check our drill pipe” 


There's a lot of drill pipe laying out in the yards that requires 
a careful check. Maybe the pipe isn't needed today or next 
week but it ought to be put into condition, ready for action 
when drilling is resumed. Most of the pipe probably has old 
protectors on it—protectors that have given their full life of 
service and will need replacement. So it's a good time to check 
up and see how many Bettis Protector replacements are 
needed. Then they can be ordered in ample time and be in 
your warehouse ready for immediate installation without that 
last minute rush. 


And of course you'll want to use the NEW improved extra 
long Bettis Protectors—in line with your economy program. 
They'll give more service. 


Patterson-Ballagh Corporation, Ltd. 
1900 E. 65th STREET, LOS ANGELES 


Texas and Gulf Coast Distributors: 
BETTIS SALES CO., 917 Merchants & Mfrs. Bidg., Houston 


Oklahoma Distributors: 


BAILEY & BECKER COMPANY, 210 Tuloma Bidg., Tulsa. 


New York Office: 39 Cortlandt St. 
Carried in stock at Los Ange'es, Ventura, Kett'eman Hills, Bakersfield and Long Beach, 
Californ'a. Tulsa and Oklahoma City, Okla. Houston, Texas. Hobbs, N. M. 
Calgary, Alberta, Canada. New York City. 


BETTIS PROTECTORS 
and Drill Stabilizers 
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MILES OF LINE, THE ROTARY 





SCRAPER 


WAS NOT STOPPED 


Almost unbelievable, isn’t it? Yet we have the word of 
Ford, Bacon & Davis that when the 70 miles of 8-5/8” O. D. 
line for Arkansas Natural Gas Co. from Gregg Co., Texas, 
to Shreveport, La., was completed, a rotary scraper was put 
through the entire line, including two river crossings, 
without being stopped. 

What finer tribute than this to the clean inside surface of 
Republic Electric Weld Pipe! And this is not all. Unusual 
speed was made in constructing this line because the pipe 
was round, the walls were of uniform thickness and 
the metal itself was of uniform structure. Yet, in spite of 
this speedy work, the line was tested hydrostatically and 
is now Operating at a full pressure of more than 800 pounds 


without a single leak having developed. 





Just a few months ago salesmen were telling the many 
advantages of Republic Electric Weld Pipe. Today pipe line 
contractors and operating and construction executives 
are discussing its remarkable performance. And more 
than four thousand miles are now in service. Additional 


details upon request, 


REPUBLIC 


“are ELECTRIC WELD 


MADE BY A NEW PROCESS 
CONTROLLED EXCLUSIVELY BY 
REPUBLIC STEEL CORPORATION 
YOUNGSTOWN. OHIO..... 
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KEROTEST 
CONTROL 
CHOKES 


(FORGED STEEL) 























| | PAR eh 
e Ay hs he: py ood : ; ~ 
EA | Bae nee Hy 4214 KEROTEST Control Chokes or Flow Beans provide a most efficient 
5 | ma | Ne N RR. and positive method for 
=k \ i | " , 
2 ANN NB: RN) Ot AN (1) Throttling the flow of wells for proration 
| ae? Aj if aN a purposes. 
WH CB YA, VD (2) Retarding the flow and pressure where a 
\| GA V/ ' 
| {it | if large amount of sand is present. 
f | V| a | Features include—Adjustable orifice . . . area of orifice opening 
Wl PTT ppl 44 | in 64ths of an inch clearly shown for every position of the hand 
WLAN ES Ys V/AR\ [L,-; ae wheel and stem . . . two types—Cross Type for use at the top of 
YZ IN WY Y, (AA\ ING ] well hook-up; Tee Type for use on the outside of flow lines .. . 
. oe AN Wit adaptable to any working pressure up to 3000 pounds per square 
Nis ‘GZ AN v NYA inch . . . available in 2”, 3”, 4” and 6” sizes. 
CROSS TYPE TEE TYPE . — 
) | Write for descriptive folder. 
> iT "wry y *a% « ea . y . 
KEROTEST MANUFACTURING COMPANY PITTSBURGH 
| 








NEER SEPTEMBER, 193] 7 











MANUFACTURERS 


AMERICAN SHOT BARREL 
FOR PERFECT PERFORMANCE 


LOWER LIFTING COST 


No plunger freezing by floating sand. 
No temperature or loadstone effects. 
No cups to wear out or replace. 


No loss of production in re-charging. 


Pour the shot down the TUBING when pro- 
duction weakens and you have recupped the 
plunger. The lead will fill up any seored place 
in the gray iron barrel or plunger. 


A trial will convince you that its operation and 
principle is right, and the secret of its success 
is the proper leading-up of the gray iron bar- 
rel and plunger, filling up with lead any inae- 
curacies in the barrel, making a smooth, close 
sliding fit for the plunger, adjusting its own 
tightness and insulating the loadstone away 
from the balls and seats. This insures pump- 
ing to maximum capacity and will pump sand 
even under unusual circumstances. 


If it becomes necessary to pull plunger out of 
barrel after the shot has been poured in, the 
shot will pass the Standing Valve into the shot 
trap in the bottom of the barre!—NO HARM 


® 








Shot 
Packed 
Pump 


HIGHER EFFICIENCY 


DONE. Run the plunger back in the barre 
and pour in more shot. 


This barrel is not an experiment, and there 
are several hundred in operation in the Mid. 
Continent field, pumping fluid of every gray. 
ity, in almost every well condition, from 900 
feet to 6,130 feet. 


Made for 2, 2% and 3-inch tubing; upset or 
regular. The barrels are called and classified 
as 6, 8 and 10-foot barrels, although the bar. 
rel is considerably longer than classified, 
When ordering, specify the tubing as upset or 
regular, also the thread on same, likewise the 
rod on plunger, whether A.P.I. or old stand. 
ard pin. 


We recommend the 6-foot barrel for wells to 
the depth of 2,400 feet, 8-foot to 4,500 feet 
and the 10-foot to 6,000 or more feet. 


WHY PULL RODS AND TUBING? 
(Shoot it with Shot) 


For Perfect Performance 


MERICAN 


RON & MACHINE WORKS CO. 


OKLAHOMA CITY, U. S. A. 


OF 


American Releasing and Circulating Overshots 
American Rock Bit Wrenches 

American Milling Shoes 

American Flexible Coupling for Rock Bit Lubricators 
American Steel Tool Houses 

American Steel Tool Boxes 

American Forged Steel Wall Hooks 

American Rock Bit Breakout Blocks 

American Paraffin Bits 

American Forged Steel Drill Collars 
American Female Die Nipples 

American Releasing and Circulating Spears 
American Tapered Taps 


AMERICAN PRODUCTS SOLD THROUGH LEADING SUPPLY STORE 
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OIL 


American Forged Steel Subs 
American Rotary Shoes 
American Cone Fishing Baskets 
American Steam Lubricators 
American Side Tracking Mills 
American Combination Reverse and Throttle Levers 
American Steel Engine Foundations 

American Automatic Cat Head 
American Rock Bit Vises 
American Rotary Milling Tools 
American Myracle Sucker Rod Sockets 
American Surface Bit Blades for Rock Bits 


FIELD EQUIPMENT 


American Drill Pipe Float Joints 

American Casing Suspender and Blowout Preventer 
American Lead Plug 

American Rock Bit Cone Fishing Sockets 
American Steel Whipstocks > 
American Inside Pipe Cutter for Drill Pipe or Casing 
American Adjustable Steel Rig Braces 

American Fish Tail Bits 

American Pipe Rackers 

American Boltless Hose Clamp 

American Shot Packed Barrel 

American Cactizona Water Treatment 
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KOBE 


HEAT-TREATED 
SCREEN CASING 


is a scientifically engineered 
development, predicated on 
the knowledge that slotted 
pipe is one of the most im- 
portant factors in producing 
oil wells. 


arre| 


here 
Mid. 
zray- 

Having developed a new 
process of cutting metals in a 
different and much-improved 
manner, and with greater pre- 
cision than previously had been 
possible, the attention of Kobe 
engineers some years ago was 
directed to the screen pipe 
requirements of producing oil 
wells. Previous to that time 
slotted oil well pipe was little 
more than merely an oil field 
commodity. 


t or 
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har. 
fied, 
t or 
the 
and. 














The need for a screen giving effi- 
cient drainage of oil sands, maximum 
safety in the hole, and long service, 
was apparent. 


ls to 
feet 





There followed a most thorough 
investigation and study of oil wells, 
oil and water sands, slotted pipe and 
slot structure. The correct tensile, 
pulling and bending strength of slotted 
pipe was determined; the size, shape 
and arrangement of slots were studied, 
and tested, and exhaustive tests made 
of the infiltration of sand through 
slots, and the effect of sand abrasion. 


The result of this extensive study 
and experiment is Kobe Heat-Treated 
Screen Casing, a scientific engineering 
development, geared to conditions in 
the hole and to the service involved, 
which insures efficient drainage of oil 
sands, and therefore, maximum produc- 
tion from any well. Write us for proof, 
and detailed information regarding the 
Kobe slot. 


KOBE 


(PRONOUNCED KkOB) 
a INCOR PORATED 
3040 East Slauson Ave., Jefferson 4177 

Los Angeles, California 


Export Office: Room 1515, Hudson Terminal Bldg., 
—_— a 30 Church St., New York, N. Y. 
; Telephone: Cortlandt 7-8158 
RES 
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| “CLARK BROS. COMPANY “Engines and Compressors 
“> Olemn, N.Y: 
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A well known Southeast Texas plant, 
equipped with CLARK Compressors 
operating at 1800 Ibs. discharge. 
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When the Gulf Coast 
seta New Reeord 


‘(VULCANS’ + — 
WERE THERE 























Up and down the oil fields you'll 
find “Vuleans” doing the tough jobs 
along with the usual day’s work. For 
ee instance, when the Union Sulphur 
Company’s Fee No. 762 was drilled to 
arecord depth of 9250 feet, “Vulcans” 
| were very conspicuously on the job. 





It is the unfailing dependability of 
| these famous tongs that makes them the 
leader. There are more “Vuleans” in 
service in the oil country than all other 
makes combined. 





° ° ° ° ° BUY FROM YOUR DISTIBUTOR 
Available in nine sizes for pipe 1/8 


to 18 inches. GENUINE 


J. He. WILLIAMS & CO. WILLIAM 


“The Wrench Pe eople” 5 


75 Spring St. New York “VULCAN " 
CHAIN PIPE TONGS 


eeieunce waetneess. SALES OFFICE, CHICAGO — WORKS, BUFFALO, N. Y. 
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OKLAHOMA 
mem, me gen 2. @-) 


Rotary and Cable Drilling and 
Fishing Tools, Rig Irons 


| JEFFERSON UNION 


COMPANY 


Unions and Flanges 


ity Equipment 





Ss. M. JONES 
COMPANY 


Sucker Rods and Pull Rods 


AMERICAN STEEL & 
WIRE COMPANY 


Wire Rope 





LEE C. MOORE 
& CO., INC. 


Steel Derrick Equipment 


OHIO INJECTOR 
COMPANY 


Valves 





WM. POWELL 
COMPANY 


Valves 


KEWANEE BOILER 
CORP. 


Boilers 





_GARDNER-DENVER 
COMPANY 


, (id nt Pumps and Compressors 


YOUNGSTOWN 
SHEET & TUBE CO. 


Tubular Goods 








HUGHES TOOL 
COMPANY 


Rock Bits, Core Bits, Tool 


Joints, Valves and Fittings 


DARLING VALVE 
& MFG. CO. 


Valves 














MACHINERY 


TITUSVILLE IRON 
WORKS CO. 


Rotary Drilling Equipment, 
Tico Gas Engines 








GRATON & KNIGHT 
COMPANY 


Leather and Rubber Belting 
Rotary Hose 
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ABSORPTION 
PLANTS 





THE PETROLEUM ENGINEERING INC. 
PROCESS AND EQUIPMENT DESIGN 


COOLING TOWERS @ STABILIZERS # CONDENSERS @ CONTROLS @ HEAT EXCHANGERS 
COMPRESSORS @ PUMPS @ ABSORBERS @ STILLS @ REBOILERS 





COMPLETE ERECTION DRAWINGS, BILLS OF MATERIAL, 
ENGINEERING, SUPERINTENDENCE OF CONSTRUCTION, 
INSPECTION, TESTING AND OPERATION 


THE 


NATIONAL SUPPLY COMPANIES 
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Wire R op C and \ndustrial Geography 


YI P 









Wire ROPE is a highly specialized product, viz. . .. there 
are as many kinds of rope as there are uses. Every Wickwire 
Spencer warehouse is supplied, with not only a general line 
of Wire Rope, but quantities of the particular types of rope 
best suited to meet the demands of surrounding activities. 
These stocks are nicely balanced . . . based on a 
painstaking study of Industrial Geography. The 


nearest warehouse has the kind of rope you need. 
* s 


Wickwire Spencer Steel Company 
41 East 42nd Street, New York City 


Buffalo, Chicago, Detroit, Cleveland, Philadelphia, Worcester, 
Tulsa, 314 East Archer Street; Pacific Coast Headquarters: San 
Francisco; Branches and Warehouses: Los Angeles, Portland, 
Seattle. Distributors: T. T. Word Supply Company, Houston, 
Texas; Iverson Tool Co., Tulsa, Okla.; Lucey Products Corp. 


Tulsa, Okla.; Standard Hardware & Supply Company, New 
Orleans, La. 
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HEN vou use Fisher Capacity Charts The result is that your Fisher valve will ad peseecesy a 
to determine the size of the pressure operate near its capacity and the inner ros sgese sen Het 
° . . . ts ‘ + ieee seme 
regulator, liquid level controller,reducing valve will be “floating” and not working yes Sagan ens Je RES 
valve, etc. that you require, one result is soclose tothe seats that cutting or erosion So 
that you will be assured the maximum life can take place. Maximum life of the BSE SESEES eee see 
of the specialty. Sounds a bit far-fetched? specialty is thus assured yuu buzes! goes pees 
Perhaps, but it is easily demonstrated. Bes esse soe eee 
; -_ = Other important advantages of using poe cer HH 
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extremely larae capacity and 
low friction loss are required. 
Gas pressure of a few ounces 
is maintained regardless of 
normal pressure pulsations on 
inlet side. 
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Specialized Distillation Equipment 


This two-stage Foster Wheeler atmospheric-vacuum distillation unit was de- 
signed and erected to fulfill specified conditions in a midwestern refinery. 

The atmospheric stage, shown in the left foreground, functions as a crude 
topping unit and recovers an overhead product, three liquid side streams and a 
residual bottoms cut as fuel oil. The vacuum stage runs a portion of the re- 
duced crude from the atmospheric tower to heavy tar bottoms, recovering an 
overhead vapor stream, two cuts of wax distillate and cylinder stock. 


FOSTER WHEELER CORPORATION 
165 Broadway, New York, N. Y. 
Foreign Associates: 


Foster Whecler Limited; London, England 


Societe Anonyme Foster Wheeler; Paris, France j inci iti 
Foster Wheeler Limited; Toronto--Montreal, Canada Branches in Principal Cities 


FOSTER WHEELER 
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or every argument ever 


adva need about pipe wrenches a 


All Steel 
TRIMO©O 


QO* every claim that was ever ad- 

vanced for a pipe wrench — 
safety, strength, convenience or 
long wear— all steel TRIMO gets 
a score of 100%. 











No one has ever questioned the wis- 
dom of TRIMO’s swinging frame 
design, with its positive ratchet 
action. No one has ever ques- 
tioned the fact that the way to get 
greatest strength in every part is 
to use steel in every part. 


TRIMO is the logical choice for 
the oil fields today as it always has 
been. No safer, stronger, easier 
working wrench has yet appeared. 


TRIMO 
PipeWrench 














The new TRICROME cutter wheels 


(the silvered wheel with the red 4 dl ad f ¢ | 
hub) have set a new standard of naam e rop orsed= 
speed and efficiency in pipe cut- 

ting. By actual test eat laborator- not east 


ies, this remarkable record: 1000 
clean cuts and still ready for more. 


_ Made by the TRIMONT MFG. CO., Roxbury (Boston) Mass. 
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FOR MOTORS OF 
LARGER HORSEPOWER 


New No. 2 
































E C&M Type ZO Motor Starter 

























No. 1 ZO 
Maximum Ratings of No.2 ZO 


Standard Motors 


20 H P 220 volts 
40 H P 440 volts 
40 H P 550 volts 


Motors with Low 
Inrush Current 


30 HP 220 volts 
60 H P 140 volts 
is 2 P 550 volts 












NEW YORK-50 CHURCH ST. 
CHICAGO-CONWAY BLOG 
DETROIT-DIME BANK BLDG. 
BIRMINGHAM ~BROWN-MARX BLDE. 


CINCINNATI 
ST. LOUIS~6926 MARQuette Ave 




















A Larger Companion for the No.1 ZO 


IKE the No.1 Type ZO, this new and larger Across-the- 

line Motor Starter is a self-contained unit, totally en- 
closed in a heavy (16 gauge) pressed steel case with oil- 
immersed main and control circuit contacts and vapor-proof 
overload relays. It is liberally designed and sturdily built 
to withstand service that may require severe and frequent 
starting duty. The entire unit is of very compact design re- 
quiring little mounting space and is of dust-tight construction. 


Thermal type overload relays are used in this starter. 
These are accurately designed to protect motors against 
single phase and overload conditions and have high heat 
inertia to withstand 10 to 20 times full load motor current 
without injury. Heater elements are easily changed so 
that a No. 2 Type ZO Motor Starter of one rating can be 
easily and quickly converted to one of another horsepower 
rating. 

EC&M No. 2 Type ZO Motor Starters are exception- 
ally quiet in operation, employing a new and highly 
eHicient magnetic circuit. Complete description is given 
in a new folder, just of the press. Write for a copy. 


THE ELECTRIC CONTROLLER & MFG. CO. 
CLEVELAND, OHIO 


PHILADELPHIA ~ WITHERSPOON BLDG. 
PITTSBURGH-OLIVER BLOG. 
SAN FRANCISCO-CALL BUILDING 
MONTREAL. -CASTLE BLDG 
BUFFALO — !67 CROSBY AVE. 
SEAT TLE-2207-|@ AVEso. 
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LOS ANGELES- 912 E. THIRD ST. 
HOUSTON -°.0.BOX 4182 
TORONTO-REFORD BLDG 



















COMPLETE BANKING SERVICE 
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: PROTECT YOUR ESTATE 
sal ®@ Many men build estates but comparatively few 
il protect them. It is human nature to give more at- 
ve tention to creating than to keeping. 
re- @ Estate preservation calls for the services of men of 
at actual experience, such as the trust officers of the 
Exchange Trust Company, who spend their working 
or. days on such matters. 
nst @ Each estate presents an individual problem, there- 
eat fore to insure preservation it must have careful atten- 
nt | tion and future planning by the maker while he is yet 
so | active in its building. He alone knows his most per- 
be plexing estate problems but his attorney can help 
i him and so can we, but he must lead the way. 
@ When the Exchange Trust Company is named ex- 
ecutor and trustee under a Will or Life Insurance 
yn- Trust agreement, the expressed desires will be carried 
rly out to the letter. Such problems are not difficult to 
those of experience, once the creator of the estate 


defines his desires. 


@ Why delay the protection of your estate? 





@ Write us for literature on this subject. 


EXCHANGE BANKS OF TULSA 


The Exchange National Bank + Exchange Trust Company + Exchange National Company 
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Clo the 
OIL REFINING INDUSTRY 


@ \We are pleased to announce that 
atter several years of both field and 
laboratory work and the securing of 


certain patents, among them Gibson 


Numbers 1,712,881 and 1,782,683, 


we are now in a position to furnish gas burning 
systems for all types of stills and refining processes 
including the Vertical Stills, either top or bottom 
firing. The equipment furnished is built to fit each 
condition and is not a standard design but the 


principle is the same in all cases. We are in 
position to make guarantees for increasing the present 
capacity of your furnace as well as decreasing 
furnace maintenance. We have competent Engineers 
who are now available to make the necessary surveys 


and recommendations without charge to you.» » » 


THE WEBSTER ENGINEERING COMPANY 


Subsidiary of 
SURFACE COMBUSTION CORPORATION 


Tulsa, Okla. (A) Toledo, Ohio 
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Complete « Long Lived « Economical 


A great many companies have been using eg on a gas holders The combination of perfect mechanical and chemical protection is re- 
. d are continuing to use it. any additional companies are : 2 

{08 eo NO-OX-ID, as they see its excellent results. This invites mn A lag remarkable results obtained. YET NO-OX-ID IS 

attention from all companies who have been paying excessively for short- . 

lived protection. DESIRABLE FROM EVERY VIEWPOINT 


MECHANICAL AND CHEMICAL 


NO-OX-ID supplies a non-hardening, elastic coating which never dries 
out completely below the surface and which penetrates all irregularities 


If you are not familiar with NO-OX-ID in this service, don’t attempt to 
visualize its performance by comparison with any other materials, Prepare 


in the metal. Chemical inhibitors are carried in NO-OX-ID, the effects to learn of an attainment in thoroughness, longevity and economy of 
of which are to quench the tendency of the metal to rusting, pitting protection entirely new to you and desirable from every viewpoint. Data, 
and corrosion under the protective film. references and estimates will be submitted gladly. Investigate! 


DEARBORN CHEMICAL COMPANY 


205 EAST 42nd STREET, NEW YORK 


310 SOUTH MICHIGAN AVENUE N ’ ' 
CHICAGO Canadian Offices and Factory: 
IRON- , Siitiye 2454-64 Dundas Street, West, Toronto 


The Original Rust Preventive 








WIGGINS PONTOON ROOFS 


Stop working tank losses » » » 


HE Wiggins Pontoon 

Roof reduces evaporation 

losses from working tanks 
—both gravity and volumetric 
—to a practical minimum. By 
blanketing the oil at all levels 
it prevents the formation of in- 
flammable and corrosive va- 
pors, thus eliminating fire haz- 
ards and prolonging the life of 
roof and shell plates. Evapo- 
ration savings alone repay the 
cost of this roof, leaving as 
clear gain the valuable protec- 
tion it affords against corrosion 
and fire. 

Our nearest office will gladly 
supply complete details and es- 
- timates on Wiggins Pontoon 

fr eet (Poti Roofs, Horton tanks and other 
cow aa as be Prey OF | plate work. 


CHICAGO BRIDGE & IRON WORKS 
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Chicago. 2481 Old Col irmi ifti 
N eineeneeee olony Bldg. Birmingham..................1570 Fiftieth St., North Philadelphia 2635 ‘‘1616’" Walnut St. Bldg. 
Gnaen 3173 Hudson Terminal Bldg. | ET 2434 Exchange Bank Bldg. eee 1535 Consolidated Gas Bide. 
Dallas 2251 Midland Bank Bldg. OE 1137 Electric Bldg. San Francisco 1064 Rialto Bldg. 
; 1271 Burt Bldg. ____ a 1538 Lafayette Bldg. Los Angeles. 1346 Pacific Mutual Bldg. 
PE9Gray / 
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Gaso Fig. 1508 Timken Bearing Enclosed 
Power Pump with crankcase cover removed. 
Capacities from 63 bbls. per hour at 800 Ibs. 
working pressure to 250 bbls. per hour at 250 
lbs. pressure. Arranged for any type of drive 
desired. 
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hen one oil man 
meets another oil may 
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.- the result is the 
SALE of 


>“HUGHES| 
TOOLS! 


























At ‘The Hughes Tool Company 
mane EaEey Shane is proud to list a majority of Oil | 
Operators and Drilling Contrac- | 
HUGHES P na a 
—_ROCK BITS tors as a esmen —as theif 
—_CORE BITS recommendation has helped 
—TOOL JOINTS build a “world-wide demand 





—VALVESandFITTINGS for Hughes Tools.” 


HUGHES TOOL COMPANY] 


Service Plants Main Office and Plant Export Offices 


Los Angeles, Calif. HOUSTON, Woolworth Building 
Oklahoma City, Okla. TEXAS New York City 


Midland, Texas 
Printep in U. S. & 4 % 





























